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Wadswortb,M. E., azoic archtdan in northern Mich- 
igan, 355. 

Warring, C. B.. Mars, 177. 

Washburn, F. L., coddllng-moth in Oregon, 291. 

Wasp study, 220. 
^Water, chemical purification of, 34. 
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State Entomologist of Illinois, Champaign, 111. 

** A good book, and it is needed."— Prof. L. H. 
Bailey, Cornell University. 
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NATUEAL SCIENCE IN THE HIGH SCHOOL COURSE. 

BY R. ELLSWORTH CALL. 

There is needed no argument to demonstrate the necessity 
of training in science. It will be assumed that such training 
is recognized as essentia), and that its attainment can in no 
manner now be dropped from the curricula of the high 
schools. It is proposed, therefore, to briefly discuss the theme 
under (1) Comparative Educational Value, (2) Practical 
Character of the Information Gained, (3) The Tendencies 
of the Culture of the Day, and (4) Relations to University 
Requirements. 

Comparative Educational Value. 

It appears to be a difficult matter to discuss this feature of 
the proposed theme without the bias that comes either from 
one's own training or one's taste. Something must be con- 
ceded from either standpoint; but concession is difficult and 
especially so when demanded on the basis of culture value. 
Rather, then, than on individual opinion must estimation 
of comparative value be based on culture results. But what 
constitutes culture ? Is it ability to master in ordinary array 
numerous facts, devise and defend delightful theories, dis- 
play extended and intimate acquaintance with art, history, 
or song ? Is it held to consist in deep research into lifeless 
tongues, effete philosophies, degenerate religions ? Shall it 
rest in useful citizenship, productive thought, inventive 

^ius, polished rhetoric, political leadership ? These one 
all enter into the various conceptions of culture, and 
these all demand a hearing. Shall they be heard ? And 
how? 

I take it that the prime factor in any educational system 
lies in its power to discipline. • The numerous facts which 
the young person gains during the brief period of four years 
in the best high schools represent but a very small portion 
of the sum that marks human attainment. Not the facts, 
nor their class alone, give the chief feature that is valuable 
in school life. The collation of facts from observation, their 
orderly and systematic arrangement, their intelligent dis- 
cussion, their applicability to the circumstances of the indi- 
vidual by way of amelioration, their power to draw out and 
direct the best side of the mind, this is discipline. But is not 
this also applied science ? Of such discipline the self is the 
end. It is not culture for a vocation, for professional train- 
ing, nor is it culture for an end. It is discipline as a 
means. 

It will be conceded. I presume, that all kinds of culture 
have not an equally important bearing on every line of ac- 
tivity in life ; there is, or should be. occasion for discrimina- 
tion and choice. Culture, or, if on#p1ease, discipline, ought 
to conform to this natural principle of selection. As a mat- 
ter of fact and of experience it is found that a student usually 
accomplishes but little till a definite and settled purpose 
presides over his movements, or over his intellectual tenden- 
cies. The energies of youth are limited, naturally. To save 
from waste time, which has to a young man quite as much 



value as effort, practical definiteness should be given to 
scholastic education. To this end, I believe, that selection 
of those practical or professional activities, which alone have 
been deemed most effective in conserving, importing, and 
transmitting the civilization of any age, should be singled 
out for school work. In this elective sense, and in this sense 
alone, every age has taught what it knew and taught all it 
knew. In former days the physical sciences were not taught 
because they were not known ; they are taught now because 
they are known. A proper interpretation of the historic 
facts, therefore, assigns to the physical sciences, in their phe- 
nomenal and empincal aspects, a place in the foreground. 

As a means of purely mental training I am disposed to 
accord the first place to physical science. There is involved 
more than a suggestion of mathematics, more than mere 
ability to frame correct sentences, more than memoriter ex- 
ercises respecting isolated facts. Physical science means, if 
it mean aught, extended application of mathematical data 
and methods, statement of facts in other than sentential re- 
lations, the discovery — whether for the first time it matters 
not — of underlying laws. This is culture of the very broad- 
est nature; this means ability to generalize; this constitutes 
the first stage in a successful intellectual career. I do not 
believe that one who is abundantly able to develop Sturm ^s 
Theorem, trace all the wanderings of the heroes of the 
Odyssey or the .^Ikieid, outline the journeys of Paul in Asia 
Minor, or discover meanings in the ** Taming of the Shrew," 
of which its great author never dreamed, can compete in in- 
tellectual vigor with the lad able to determine the constitu- 
tion of a compound substance, decide correctly the affinities 
of a noxious, stranger plant, or to read facts older than the 
pyramid of Cheops in a scratched pebble found at the school- 
house door. The one reads fictions long bereft of true edu- 
cational value; the other deals with the facts of our daily 
lives. The one lives and thinks with an ancient, stranger 
people; the other breathes an atmosphere of intellectual ac- 
tivity and intellectual endeavor. The one deals with sym- 
bols — with words as various in significance as are different 
the minds that use them ; the other with laws, unchanging, 
necessary, logical. The oue taught by novelists, dramatists, 
and poets whose function it is to create imaginary worlds, 
dwells in an ideal world constructed to suit himself; the 
other lives in the midst of things of practical accomplish- 
ment. It seems to me, therefore, that this difference in the 
mental aptitudes of students trained side by side, one trained 
in science, the other in a literature in which even the mas- 
terpieces of scientific writing find no place, will stand equally 
well for the probable values of their influence in after years 
in determining the current of events. 

I would have, then, a still more extended pursuit of physi- 
cal science in the high school. By this it is not meant that 
the additional work be in the line of new subjects, but that 
the time now devoted to belles lettres and ancient languages 
be curtailed; that the time thus gained be given, not to new 
subjects,, but to the more extended prosecution of the few. 
The point sought to be enforced is that two or three subjects 
in science, involving observation, technic, and reflection, as 
botany or physics, zoology or chemistry, be prosecuted for 
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very much longer periods. The business of the high school 
is to train, to develop, to direct, not to give encyclopaedic 
information nor to render the student an intellectual automa- 
ton. Its great aim is to awaken thought, not as an end but 
as a means. Divorce such awakening from the rhetoric of 
pure philosophy, from the generalities of literature, from 
the dicta of questionable schemes. Join it to the exact 
methods involved in scientific research — whether original 
or in the lines laid down by another matters little; wed it to 
demonstration of natural law — whether before known is 
unimportant; weld it indissolubly to those mental processes 
which involve the most intelligent ratiocination, and the 
high school curriculum has attained its maximum educa- 
tional value. But this assumes increased attention to and 
prosecution of pure science, and in this, we believe, lies the 
best and greatest educational power. 

Practical Character of the laformatioQ Gained. 
Ten years ago, the English physicist, Professor Sylvanus P. 
Thompson, wrote the following: ** And ought we, then, to be 
surprised if, in pursuance of the system we have deliberately 
marked out for the rising generation, we keep our future 
artisans, till they are fifteen or sixteen, employed at no other 
work than sitting at a desk to follow, pen in hand, the liter- 
ary course of studies of our educational code, we discover 
tliat, on arriving at that age, they have lost the taste for 
manual work, and prefer to starve on a threadbare pittance 
as clerks or bookkeepers rather than gain a livelihood by the 
less exacting and more remunerative labor of their hands ?" 
True it is that this remark was volunteered in defense of a 
proposed scheme for technical training: — a scheme, the ne- 
cessity of which is self-evident even in this country, as is 
witnessed by the establishment of numerous manual training 
schools. But this does not dull its edge nor blunt its point. 
The ordinary training in the high school is not suited to the 
demands of practical living. 

It is idle, perhaps, to volunteer the remark that this is a 
wonderfully practical age and this great West a model of 
practical life. The conditions that make the environment 
here are not met by the ordinary scholasticism of the mother 
East. We can scarce do less, then, than recognize that the 
hiffh school stands as the expression of the educational needs 
of a community. Those needs are limited or determined by 
the multitudinous business interests involved, and, though 
these be legion, sound economic theory and sound educational 
science alike demand their recognition in the various schemes 
of study. Such recognition has not always been accorded, 
and the small percentage of high school graduates stands 
somewhat in the attitude of menace to their perpetuity. 

The boy or girl who is skilled in the necessary technic of 
the physical or chemical laboratory has become a most use- 
ful member of the community. There are no secrets that 
are unsearchable, no mysteries intangible, no hopeless intel 
lectual dabbling possible in the laboratory. Principtes, sys- 
tem, painstaking manipulation rule therein, and they are 
necessary. To the one versed only in the arts of literature, 
ihe relations and signiOcance of coulombs and atomic weights, 
of farads and valence, of amperes and reagents, are neither 
attractive nor necessary. But, if disciplinary value alone 
he sought, who shall say that intellectual training may not 
come as truly to him who intelligently uses a galvanometer 
or a burette as to him who traces his mother-tongue to its 
ancient stock ? And if both are to be measured by manual 
skill, by ability to devise and to execute, to draught and to 
realize, who shall say that the student inducted into that 
truer field of investigation and deduction, implied in the proper 



pursuit of physical science, has not an immeasurable advan- 
tage ? He has, at command, a literature limited only by the 
bounds imposed upon physical research, methods as variant 
as the students who have trod the paths before him are differ- 
ent, opportunities for usefulness co-extensive with the physi- 
cal needs or comforts of the highest civilization. 

It seems to us that the time given to physical science in 
the ordinary high school curriculum is far too short to reacb 
the highest practical advantages Usually such curricula 
encompass the whole round of scientific endeavor. A few 
weeks to this, somebody^s ^* fourteen weeks ^' to that, and a 
term to a third subject — these often without logical sequence 
— and the boy or girl goes forth trained in science. Did I 
say trained ? Forsooth, the first principles have not been 
mastered, the technic is entirely unknown. Add to this the 
positive, and, it will be granted, unfortunate fact that science 
subjects are taught by persons themselves untaught in 
either the matter or spirit of science, still less the method, 
and the cause of comparative failure is at hand. We say 
comparative failure, and use the term advisedly. We use it, 
because never less than a year is devoted to algebra, often 
more, usually an equal period to geometry, and the liana's 
share of the time is given to language work. All the disci- 
plinary power possible is thus given to these subjects, and 
those who teach them recognize that time, and time alone, 
is productive of fruitful results. One, who in the face of 
such educational fadism, would dare suggest two years of 
botany or of zoology, three or four years of chemistry or 
of physiss, would surely, like Paul, be thought ** beside him- 
self." And yet this is exactly the position we seek to de- 
fend. It will be conceded, we imagine, that science has 
disciplinary value, that its prosecution develops a most de- 
sirable phase of mental life, that in its exacting and pains- 
taking methods it stands without a peer; it will also be granted 
that among those who have traversed its inviting fields, 
thought and written on what they have seen and felt, there 
are very many who have enriched, immeasurably, the litaM- 
ture of their several lands; in short, it must be granted^t 
seems to us, that no phase of human thought exists which 
can be valuable for training in the high school that does not 
find an equally valuable counterpart in the sphere of science. 
The multitude of ways in which such knowledge and train- 
ing may enter into every-day life, in every social condi- 
tion, renders the argument of practical utility unanswera- 
ble. 

The radical feature in science training lies in the assump- 
tion that even elementary education should ** supply that 
exact and solid study of some portion of inductive knowl- 
edge," which Dr. Whewell long ago pointed out as a want 
in educational -method. Through it education *' escapes 
from the thralldom and illusion which reign in the world of 
mere words." The student's own examination and investi- 
gation of phenomena, his own conception of their relations 
and values, his own inferences concerning the laws he sup- 
poses to underlie the surface of things, these all constitute 
the practical side of his education. In this sense, it seems 
to us, physical science possesses a paramount value, and 
should be placed accordingly in a wisely adjusted scheme 
for study. ^ 

The Tendencies of the Culture of the Day. 
Educational systems and schemes refiect, it will be con- 
ceded, the culture tendencies prevalent during their inaugu- 
ral. It cannot, however, be assumed that their arrange- 
ment has always been best, or that it has always 
fallen into the wisest and safest hands. The fault 
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lies, not in the system, perhaps, which may be good 
enough considered as an end, but in the personal training 
of those who have had these systems in charge. I think 
it true that educational methods and dicta are among the 
very last, if we except theology, to yield to the demands im- 
posed by changing environ ment. To one cultured along the 
lines fashionable a decade ago, it becomes a difficult task to 
change methods and opinions that are the outgrowth of such 
discipline. The maintenance of courses of study that are 
either largely classical or mathematical means simply a sys- 
tem based upon methods in vogue long since. A compro- 
mise is noted, however, in those schools in which a so-called 
*' scientific course" is provided; from this concessisn it is 
easy to pass to those schools whose work is largely along the 
lines imposed by physical science. 

This modification — whether it be forced or natural is 
immaterial — reflects the tendencies of the thought of the 
day. On all sides, and in all manner of ways, increased at- 
tention is being given to physical science. The reason is 
not past finding out — it lies close at hand. Science enters 
into the home, social and mercantile life of the world to a 
degree never before known in the history of mind. It has 
builded upon a foundation broadly and well laid, because 
laid primarily with a just appreciation of the physical neces- 
sities of man. Those who now toil, and no longer with un- 
requited labor, in the laboratories of the world have felt and 
still feel the impetus due to the appreciation. Not a law of 
life, not a condition in the physical environment of men, not 
a pest that may destroy his stores or his comfort, not a prod- 
uct of land, sea or air, but somewhere some one is busy work- 
ing out details, deducing laws, formulating results, suggest- 
ing utilities. The world is en rapport with works of this 
sort, and it is by no means uninformed as to their value. A 
new law of light, a new application of electric force, a new 
fact in chemistry, a new method of locomotion, these all are 
heralded as to an expectant community. The world waits 
for facts such us these, the world expects them. 

The question turns now on the manner in, and the extent 
to which this tendency is to be recognized in the high 
school curriculum. It does not need a prophet's vision, nor 
a sage's wisdom to give the answer. It will be answered on 
the lines that have reference to the circumstances, duties, 
and work of life. It were idle to stem the tide even were it 
desirable. It is not a counter-argument that the term 
" practical tendency " is accepted at its narrowest meaning— 
that of bare and specific preparation for professional or busi- 
ness pursuits. Bat if even such illogical answers should be 
made, the fact still remains that the high school is the poor 
man's college. It furnishes the highest education which the 
major portion of the young men and women of a community 
can obtain. Who, then, shall say that it should not pre- 
pare, not alone for right living, which is solely a subordi- 
nate and moral aspect of the question, but for successful 
business living ? Why should not the studies pursued have 
discipline as a means and utility as an end ? We do not 
believe a thoughtful, intelligent answer can be negative. 
We ask, then, a modification of the traditional curriculum 
and the institution — better perhaps to say substitution — of 
one which has as a prominent feature the culture of to- 
day. The time has passed when one ignorant of the laws of 
health and the gross anatomy of the person, ignorant of the 
chemistry of cookery and the laws of ventillation, ignorant 
of the dynamics of physical nature and unlearned as well as 
unskilled in the manipulations of the laboratory, may pose 
as a cultured man. thojgh his knowledge of wonderful 



tongues and skill in rhetorical or literary art be never so 
great. ** What can you do ? " not '' what do you know ? " 
is the question of the hour, and the high school of to-day and 
of the future will be compelled to answer the question. Will 
it do it completely ? Not as at present constituted, nor, if 
like the barrister, it be bound by the law of precedents, will 
it ever intelligently answer it. 

Relation to University Requirements. 

To this phase of the subject attention will be but briefly 
directed. The high school does not exist for the college or 
the university; it is an end in itself. Its original institution 
did not contemplate its relations to these institutions as a 
gymnasium, but appears to have resulted from the more 
universal methods of gradation of school work. In cities 
it was learned that the time required to master the elemen- 
tary studies could be much shortened by rigid system and 
rigid enforcement of its necessary provisions. Following 
this it was discovered that students might complete their 
school life at too early an age. Additional studies were in- 
troduced, and finally a system involving a secondary educa- 
tion, formerly confined to private academies and seminaries, 
became a part of the public school scheme ; the high school 
became a fact. 

There can be no question that popular education did not 
contemplate the establishment of the high school. To 
many, and to us, its legal right to exist is questionable. 
However that may be, the high school has come to stay. 
It has the support and sympathy of the liberally educated 
classes, and is not unappreciated by the less fortunate grades 
in society. So that the problem of its curriculum must be 
worked out in view of the interest these two classes of society 
evidence in general education. 

At the end of the scheme of public instruction stands the 
university. Most, if not all, of the States recognize this 
relationship, and the curriculum of the secondary or high 
school is devised to conform to it. We think wisely. Re- 
cently, in this city, DesMoines, a convention of school- 
masters discussed this, or a nearly related matter, and the 
opinion at that time expressed evidenced a condition of be- 
lief far from unanimity as to the requirements presented by 
the university authorities. But the university is right in 
high requirements; right in insisting that secondary instruc- 
tion be confined to secondary schools; right in assuming 
that its educational forces are to be exerted along the highest 
possible lines. Particularly is this true of the requirements 
in physical science. The proper prosecution of original re- 
search, which is certainly a university prerogative, the best 
presentment of modern scientific thought and method, which 
is the aim of university^education, cannot be realized when 
. its instructors are burdened with quasi-elementary work. 
So, back upon the high school must fall the work of ele- 
mentary instruction in physical science. This the univer- 
sity demands, and this the high school must do. Now, in 
the appointment of the various courses leading to degrees 
in the universities, it is noticeable, if decade be compared 
with decade, that more and more are scientific subjects oc- 
cupying the fore-ground. More time to science, fewer sub- 
jects; more stringent requirements, greater opportunity for 
elections, these are the rule in the modem university and 
these must be understood and appreciated on the part of the 
high school. There are few good colleges and no universi- 
ties of standing which do not now demand at least a year in 
physics and a year of botany. In most others biological 
subjects are held as essential, and not a few require a fairly 
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complete course in physical geography — of all high school 
subjects the most difficult and the one most commonly poorly 
taught. Certain universities, as Harvard and Michigan, 
require elementary chemistry; others entirely omit it, be- 
cause in it students are too often poorly prepared. Said a 
university professor of chemistry to me, not long ago, **I 
prefer my students to come to me with no chemistry. I find 
they too often come with matter and methods lo be un- 
learned.*' Now, this must be remedied in the chemistry 
work of the high school; the '* indictment must be quashed ;'' 
the fault must be corrected by proper instructions and skilled 
methods. Without appliances, that is to say, without labora- 
tory facilities, radical and valuable revolution is impossible. 
Physical science in the high school must be experimental. 

Without multiplying words, then, it may be stated that 
the high school must give, to those who ask it, preparation 
for entrance into university work. It must adapt its science 
curriculum to the requirements of the standard college or 
university. For long years these higher institutions com- 
pelled certain and definite work in language and mathe- 
matics, they compel that work, with little or no modification 
to-day. Why cannot they, equally well, compel proper 
science preparation ? We believe they can; we think they 
will. 

There will not be, in the nature of things there cannot be, 
a set limit to science requirements in the universities. As 
the tables of the various laboratories, physical, chemical, 
physiological and biological, become overtaxed, up go the 
requirements. The standards of entrance are being steadily 
raised, especially in Indiana University, Michigan Univer- 
sity, Cornell, Yale, BLarvard, and Leland Stanford, Jr., 
Universities, as fast as the high and other secondary schools 
will admit of it. So there is no goal ; no end ; the high 
school will ever need to keep close watch on university matters 
and determine its own work accordingly. Our own State 
university proposes to the high school to occupy advanced 
ground in this very matter; tosraiu and hold the conQdence 
of the university, on the one hand, to meet a legitimate de- 
mand for more complete preparation in science on the other, 
the higli school course must be materially modified. 



THE FEEDING OF HORSES. 

Bulletin No. 13 of the Agricultural Experiment Station 
of Utah has been received. This bulletin reports the results 
of a feeding trial of horses by the director, J. W. Sanborn. 
It reports the result of a trial in a direction that the Ameri- 
can Experiment Station literature is almost silent upon, viz., 
feeding horses hay and grain mixed, and feeding cut against 
whole hay to horses. 

It is a common belief with horsemen that when grain, 
especially meal, and more especially such meal as corn meal, 
is fed to horses alone or mixed with hay, it tends to compact 
in the stomach and produce indigestion. It is believed that 
it so far compacts that the gastric juices do not have free 
access to the mass of it. Furthermore, it is believed to be 
subject more to the washing influence of heavy drinking. 
In the latter respect it is known that the horse^s stomach is 
very small, and that grain is liable to be washed out of it, 
as the stomach necessarily overflows with water. 

As usual, the writer fed two lots of horses for nearly three 
months, one lot with hay and grain mixed, and the other 
lot with hay and grain fed separately. At the end of this 
period the food was reversed, and the horses were fed some 
two months more. It would be unnecessary to quote the 



6gures of lengthy trial. Suffice it to say that it was found 
that horses, as in the case of cattle and pigs, showed no dis- 
advantage by the division of the grain and hay into sepa- 
rate feeds over feeding hay mixed with grain. Indeed, in 
this trial he found a disadvantage for the horses on the hay 
and grain mixed, they not maintaining their weight as well. 
The author ascribed this result to the fact that the timothy 
hay when cut 6ne, with its sharp solid ends, irritated and 
made sore the mouths of the horses, and possibly induced 
too rapid eating, as when the hay and grain were moist they 
would be more likely to eat more rapidly than when fed 
dry. As this trial is in accord with trials with ruminants 
and with the pig, it would seem quite probable that the old 
and persistent argument in favor of mixing hay and grain 
is not sound. 

The second trial reported in this bulletin covered feeding 
of cut against whole hay to horses. This trial also covered 
two periods in which the foods were reversed with the sets, 
in order to determine whether any change of weights found 
was due to the individualism of the horses, or whether it 
was due to the system of feeding. The two periods covered 
from August 10 to December 31. As in the other case, we 
will not review the tabulated data that accompany the bul- 
letin. This trial was very decisively in favor of the cut 
clover for the four months and a half covered by this period. 
The food fed was clover, and the author points out the fact 
that clover hay and lucerne, unlike timothy hay, do not 
present sharp, solid, cutting edges. The results are decisive, 
and in accordance with those of a trial made by the Indiana 
Experiment Station with cattle. Director Sanborn points out 
the fact that these trials, covering nearly a year's time with 
four horses, showed that horses consume practically the same 
amount of food that cattle do when high fed, and make it 
somewhat clear that horses make as economical use of hay 
and grain as do cattle, and he calls attention to the fact that 
the practice of charging more for pasturage of horses, where 
grooming is not involved, is not well founded. He also 
shows that less food was eaten during the hot months than 
during the cooler months, and particularly that the horses 
ate less grain during the hot months than during the cooler 
months. The trial seems to show also that a rather large 
ration of grain for work -horses is an economical one. 



NOTES AND NEWS. 



The idea of flower- farming for perfumes seems to be exciting 
a good deal of interest in New South Wales, as many inquiries 
on the subject have lately been submitted to the Agricultural 
Department. There are at present in the colony no means of 
illustrating the practical operations of this industry, but the 
Agricultural Gazette of New South Wales hopes that this defi- 
ciency will soon be supplied by the institution of experimental 
plots on one or more of the experimental farms. The Cfazette 
points out that in scent farms large quantities of waste material 
from nurseries, gardens, orchards, and ordinary farms might be 
profitably utilized, while occupation would be found for some 
who are unfit for hard, manual labor. A Gk>vemment perfume 
farm was lately established at Dunolly, in Victoria, and this 
promises to be remarkably successful. 

— At the meeting of the Field Naturalists' Club of Victoria on 
March 14, as we learn from Aafitre. Professor Baldwin Spencer, 
the president, gave an interesting account of a trip be had made 
to Queensland in search of Ceratodus. Special interest attaches 
to thi<4 form, since it is the Australian representative of a small 
group of animals (the Dipnoi) which is intermediate between the 
fishes and the amphibia. Ceratodus has its home in the Mary and 
Burnett Uiveri in Queensland, whilst its ally, Lepidosiren, is 
found in the AmazoD, and another relative, Protopterus, flourishes 
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ID the waters of tropical Africa. Although unsuccessful in ob- 
taining the eggs of Ceratodus, owing to the early season, Professor 
Spencer was able, from a careful study of the surroundings under 
which the animal lives, to infer that its lung is of as great a ser- 
yioe to it during the wet as during the dry season — a theory in 
direct opposition to the generally accepted one that the lung 
functions principally during the dry season, when the animal is 
inhabiting a mud-cocoon within the dry bed of the river. 

— A second attempt is to be made to build an observatory at 
the top of Mont Blanc. As the workmen who tunnelled last year 
through the snow just below the summit did not come upon rock, 
M. Janssen has decided that the building shall be erected on the 
frozen snow. A wooden cabin was put up, as an experiment, at 
the end of last summer, and in January and early in the spring it 
was found ibat no movement had occurred. According to the 
Lucerne correspondent of the London THmes, the observatory is 
to be a wooden building 8 metres long and 4 metres wide, and 
consisting of two floors, each with two rooms. The lower floor, 
which is to be embedded in the snow, will be placed at the dispo- 
sition of climbers and guides, and the upper floor reserved for 
the purposes of the observatory. The roof, which is to be almost 
flat, will be furnished with a balustrade, running round it, to- 
gether with a cupola for observations. The whole building will 
rest upon six powerful screw-jacks, so that the equilibrium may 
be restored if there be any displacement of the snow foundations. 
The building is now being made in Paris, and will shortly be 
brought in sections to Chamounix. The transport of the building 
from Chamounix to the summit of Mont Blanc and its erection 
there have been intrusted to the charge of two capable guides — 
Frederick Pajot and Jules Bossonay. 

— Dr. J. Hann laid before the Academy of Sciences at Vienna, 
on May 5, says Nature, another of those elaborate investigations 
for which he is so well known, entitled " Further Researches into 
the Daily Oscillations of the Barometer." The flrst section of the 
work deals with a thorough analysis of the barometric oscillations 
on mountain summits and in valleys, for different seasons, for 
which he has calculated the daily harmonic constituents, and 
given a full description of the phenomena, showing how the am- 
plitude of the single daily oscillation first decreases with increas- 
ing altitude, and then increases again with a higher elevation. 
The epochs of the phases are reversed at about 6,000 feet above 
sea-level as compared with those on the plains. The minimum 
on the summits occurs about 6 a.m., and in the valleys between 
8 and 4 p.m. The double daily oscillation shows, in relation 
to its amplitude on the summits, nearly the normal decrease, in 
proportion to the decreasing pressure, but the epochs of the phases 
exhibit a retardation on the summits, of as much as one or two 
hours. La the tropics, however, this retardation is very small. 
He then endeavors to show that these modifications of the daily 
barometric range on mountain summits are generally explained 
by the differences of temperature in the lower strata of air. In 
connection with this part of the subject, he considers that even 
the differences in the daily oscillations at Greenwich and Kew 
are mostly explained by the different altitudes of the two stations 
and by the fact that Greenwich is on an open hill. Li the second 
section he has computed the harmonic constants for a large num- 
ber of stations not contained in his former treatise of a similar 
nature, including some valuable observations supplied by the Bra- 
zilian Telegraph Administration, and others at various remote 
ports of the globe. 

—The last meeting of the Royal Meteorological Society for the 
present session was held on Wednesday evening, June 15. A 
paper on "English Climatology, 1881-1890" was read by Mr. 
F. C. Bayard. This is a discussion of the results of the climato- 
logical observations made at the society's stations, and printed in 
the Meteorological Becord for the ten years, 1881-1890. The in- 
struments at these stations have all been verified, and are ex- 
posed under similar conditions, the thermometers being mounted 
in a Stevenson screen, with their bulbs four feet above the 
ground. The stations are regularly inspected and the instru- 
ments tested byHhe assistant secretary. The stations now num- 
ber about eighty, but there were only fifty- two which had com- 



plete results for the ten years in question. The author has dis- 
cussed the results from these stations and given the monthly and 
yearly means of temperature, humidity, cloud, and rainfall. His 
general conclusions are: (1) With respect to mean temperature 
the sea-coast stations are warm in winter and cool in summer, 
whilst the inland stations are cold in summer and hot in winter. 
(2) At all stations the maximum temperature occurs in July or 
August, and the minimum in December or January. (3) Rela- 
tive humidity is lowest at the sea-coast stations and highest at 
the inland ones. (4) The south-western district seems the most 
cloudy in winter, spring, and autumn, and the southern district 
the least cloudy in the summer months, and the sea-coast stations 
are, as a rule, less cloudy than the inland ones. (5) Rainfall is 
smallest in April, and, as a rule, greatest in November, and it in- 
creases from east to west. **The Mean Temperature of the air 
on each day of the year at the Royal Observatory, Greenwich, on 
the average of the fifty years, 1841 to 1800** was presented by Mr. 
W. Ellis, F.R.A.S The values given in this paper are derived 
from eye observations from 1841 to 1848, and from the photo- 
graphic records from 1849 to 1890. The mean annual tempera- 
ture is 49.5®. The lowest winter temperature, 87.2**, occurs on 
January 12, and the highest summer temperature, 68.8®, on 
July 15. The average temperature of the year is reached in 
spring on May 2, and in autumn on October 18. The interval 
during which the temperature is above the average is 169 days, 
the interval during which it is below the average being 196 days. 

— The Todas, inhabiting the Nilgiri plateau, says Nature, are 
not dying out gradually, as has long been supposed. The last 
census figures show that they have increased by no less than 10 
per cent during the last ten years, there being now nearly eight 
hundred of them altogether. 

— In a recent number of the Journal of the Straits Branch of 
the Royal Asiatic Society there is an interesting note on the little 
insectivora, Tupaia javanerms. It is very common in Singapore, 
and especially in the Botanic Gardens, where it may be often 
seen running about among the trees. It is easily mistaken for the 
common little squirrel {Sciurus hippurua), of which it has much 
the appearance. When alarmed it quickly darts up the trunk of 
the nearest tree, but it is a poor climber, and never seems to go 
high up like the squirrel. Besides these points of resemblance, it 
appears to be largely frugivorous. It was found that the seeds 
sown in boxes were constantly being dug up and devoured by 
some animal, and traps baited with pieces of cocoa-nut or banana 
were set, and a number of tupaias were caught. These being 
put into a cage appear to live very comfortably upon bananas, 
pine-apple, rice, and other such things; refusing meat. The 
Rev. T. G. Wood, in his ** Natural History," states that T.ferru- 
ginea is said to feed on beetles, but to vary its diet with certain 
fruits. The common species at Singapore seems to be almost en- 
tirely frugivorous, though its teeth are those of a typical insecti- 
vora. 

— The Mississippi Valley Medical Association will hold its 
eighteenth annual session at Cincinnati, Oct. 12-14, 1892. An 
excellent programme, containing the best names in the valley 
and covering the entire field of medicine, will be presented. An 
address on Surgery will be delivered by Dr. Hunter McGuire of 
Richmond, Va., President of the American Medical Association. 
An address on Medicine will be made by Dr. Hobart Amory Hare, 
Professor of Therapeutics and Clinical Medicine, Jefferson 
Medical College, Philadelphia. The social as well as the scientific 
part of the meeting will be of the highest order. The Mississippi 
Valley Medical Association possesses one great advantage 6ver 
similar bodies, in that its organic law is such that nothing can be 
discussed during the sessions save and except science. All ethical 
matters are referred, together with all extraordinary business, to 
appropriate committees — their decisions are 6nal and are ac- 
cepted without discussion. The constitution and by-laws' are 
comprehensive and at th<^ same time simple. Preciqus time is 
not allowed the demagogue or the medical legislator. The offi- 
cers of the Pan-American Medical Congress will hold a confer- 
ence at the same time and place. E. S. McKee, M.D., Cincin- 
nati, is the secretary. 
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THE DE LAINCEL FUND FOR THE STUDY OF THE 
MAYA LANGUAGE AND ITS GRAPHIC SYSTEM. 

BY W^. M. ^UGNEY. 

The de Laincel Fund, so-named, after a relative, by a gen- 
tleman of Philadelphia, now residing in Mexico, who con- 
tributes handsomely to its support, has for its object a 
thorough study of the graphic system of the ancient Mayas, 
by collecting vocabularies of that language and its dialects, 
and obtaining reliable artistic reproductions, by means of 
photographs, of the ancient cities and mural inscriptions of 
Central America, also photographing and copying ancient 
manuscripts or other material which will be of service to 
students in this special field of research. 

The work will be carried on under the direction of an ad- 
visory committee, to be chosen from among ethnologists who 
are authorities upon, and students of, the Maya language, 
its paleography and art. 

The exploration of the fund will be carried on under the 
direction of Dr. Hilborne T. Cresson of Philadelphia, well 
known as an ethnologist in America and Europe. The re- 
sult of his researches have at times been published by the 
Peabody Museum, where for the past five years he has been 
a special assistant, working under the direction of Professor 
F. W. Putnam of Harvard University. Dr. Cresson's artis- 
tic training at the Ecole des Beaux Arts, in the ateliers of 
the sculptor Alexander Dumont, and the painter J. licon 
G^rome (his works having been exposed in the Salon of 
1877), joined to that of an accomplished French and Spanish 
scholar, especially capacitates him for this line of research. 
He has also for some years past been studying the Maya lan- 
guage under the direction of so distinguished an authority 
as Professor Daniel G. Brinton, and a good basis has thus 
been obtained for future research. 

The de Laincel Fund will act in conjunction with some 
of our leaching American institutions, yet to be determined 
upon, or independently, as its patron may deem best. The 
work will be carried on during the healthy season in the 
south, adopting the plan already pursued by other exploring 



parties — that of carrying out its investigations during those 

months which are best suited to the sanitary condition of its 

workers. 

Secretary's office, 619 Spruce Street, Philadelphia, June S7. 



CURRENT NOTES ON ANTHROPOLOGY. — IX. 

[Edited by D. O. BHnton, M.D., LL.D.] 
The Peruvian Laoguaget 

Now that the great work of Dr. E. W. Middendorf on the 
Peruvian languages has been brought to a conclusion by the 
publication of the sixth and last volume, that on the Mucbik 
(or Chimu or Yunca) tongue, the high value of this contri- 
bution to American ethnology should be urged oo the scien- 
tific world. 

Dr. Middendorf is a medical man who practised his pro- 
fession many years ago in various parts of Peru, making: a 
study of the native dialects his favorite recreation. He thus 
became practically familiar with them as living tong^ues, 
and backed up that knowledge by an acquaintance with 
such literature as they possessed. The results of this lon^ 
devotion are now before us in six large octavo volumes, 
published by Brockhaus, Leipzig, and counting up in all to 
nearly 2,400 pages of handsomely printed material. The 
languages considered are the Kechua, the Aymara, and the 
Chimu, with an appendix on the Chibcha. There is an 
ample supply of grammatical analyses, texts, phrases, and^ 
of the Kechua, a copius Kechua-German-Spanish dictionary. 
That the Aymara and Chimu vocabularies are not arrange 
alphabetically must be regarded as a blemish. One of the 
volumes contains the original text and a German translation 
of the drama of Ollanta, believed by many to be a genuine 
specimen of a native, pre-Columbian, dramatic production. 
There are also many songs and specimens of prose writings 
in the same tongue. Taking Middendorf 's practical observa- 
tions along with Tschudi^s ^'Organismusder Kechua Sprache.^^ 
the student will find himself well equipped to master this 
interesting idiom. 

The Orientation of Primitive Stmctores. 

The study of the relative directions which the walls and 
angles of ancient structures bear to the cardinal points has 
scarcely yet received the attention from archaeologists whicb 
it merits. 

Several varieties of this '* orientation,^^ as it is termed, are 
to be found, each with its own meaning. The ancient 
Egyptian maatabaa and pyramids have their sides facing the 
cardinal points. This arose from the desire of having the 
door in the centre of the eastern side to face the rising sun, 
and the western door, ata^ to face the setting sun, as it was 
through the latter that the god Anubis conducted the soul 
to the other world. On the other hand, the Babylonians 
and Assyrians directed the angles, and not the sides, of their 
temples to the cardinal points, for what occult reason is not 
clear. Again, Mr. J. Walter Fewkes has found that the 
kib vaa, or sacred chambers, of the Tusayan Indians at the 
Moqui Pueblo are oriented north-east and south-west. This 
he at first thought was owing to the character of the bluff, 
but there are reasons to believe it of a ceremonial origin. 

Some curious observations in this connection are reported 
by Mr. Robert M. Swan, about the Zimbabwe ruins, in the 
last number of the Journal of the Royal CreographiccU So- 
ciety. He found a series of ornaments on the walls of the 
great temple so disposed that one group would receive di- 
rectly the sun^s rays at his rising and another at his settings 
at the period of the winter solstice, when these points in that 
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latitude were respect iyely 25^ &outh of east and west; while a 
third series of ornaments faced the full midday sun. Others 
were similarly arranged for the summer solstice; and a great 
stone over the temple showed, by alignment with the main 
altar and a carved pattern on the wall, the true north and 
south. 

Last year an English archaeologist undertook a journey to 
Greece to make a special study of the orientation of the 
ancient temples on that classic ground, hut his results have 
not yet appeared. Certainly, as will be seen from the above, 
the point is one full of significance. 

On Prosopology. 

There is little doubt that craniology, as a branch of an- 
thropology, has been much over-estimated, and affords only 
very insec are material for ethnic classifications. On the 
other hand, the study of the features of the face, which may 
be called Prosopology, from the Greek, prosopon, face, is 
yielding constantly more valuable results. The width or 
narrowness of the face, the nasal and orbital indices, the 
prominence of the jaws, the facial angles, and the devel- 
opment of the chin, all are points of prime ethnic signifi- 
cance. 

One of the leading European writers on this subject is 
Professor Kohl man of Basel, whose works are extremely in- 
structive. In this country a series of papers on **The Eth- 
nology of the Face," by Dr. A. H. Thompson, have ap- 
peared in the Dental Cosmos for the current year. They 
place the details of the subject in a popular light, and em- 
phasize its value; but they would be more satisfactory had 
their author not be^ led astray by some of the books which 
he quotes. To class the Eskimos and the American Indians 
among the Mongolians is quite out of date; and to call the 
white race Caucasians, and to divide them into blondes and 
brunettes as leading subdivisions is scarcely less so. He 
does, indeed, distinguish an ** Americanoid" type, from 
which he excludes the E2skimos and Aleuts as being ^Hrue 
Mongols; " on what grounds he or any one would bepuz- 
zled to say. He describes the hair of this *^ Americanoid " 
type as similar to that of the Mongolians, from which, in 
fact, it differs in nearly every respect. In spite of these 
drawbacks, Dr. Thompson's articles form a welcome and 
praiseworthy addition to recent American contributions to 
anthropologic literature. 

Lingfuistic Bibliography. 

The study of American languages will in the future be 
vastly facilitated by the admirable series of bibliographies 
by Mr. James C. Pilling, which are now being published by 
the Bureau of Ethnology. Some idea of their thoroughness 
may be gained from the fact that the latest issued, confined 
to the Algonquian dialects alone, has 614 double-columned, 
closely printed, large octavo pages ! Compare this with the 
258 pages of Ludewig's ** Bibliography of American Aborigi- 
nal Literature," which included all the languages of both 
North and South America ! 

Mr. Pilling has put forth similar volumes, less in size but 
not inferior in completeness, on the Iroquois, Eskimo, Da- 
kota and Muskokee groups of tougues; and proposes to lay 
a similar basis for the study of all the North American 
stocks. It would be most desirable for some similar cata- 
logue to be made relating to the tongues of South America. 

The Decrease of the Birth-rate. 
One of the most portentous problems is the decrease of 
the birth-rate in certain social conditions. It is asserted on 
apparently good authority that the Negritos and the Poly- 



nesians are dying out, largely owing to the infertility of 
their marriages. Certain South American tribes, the 
Guatos of Paraguay, for instance, will soon disappear from 
the same cause. But we need not confine our instances to 
savage peoples. Physicians say that our '* colonial dames," 
scions of Anglo-American families who have lived several 
generations in this country, have much smaller families 
than their great- grand mothers. 

In France this lessening of the birth rate has assumed 
serious proportions, and has alarmed patriotic men lest as a 
nation it should become numerically too weak to hold its 
own in the conflicts of the future. The distinguished author 
and statesman, the Marquis de Nadaillac, has published 
some stirring admonitions to his countrymen on the subject 
under the titles **Le Peril National and la Depopulation de 
la France." He finds the birth-rate least in the cities, in the 
richest communes, and in the most prosperous conditions of 
society. Turning to its causes, he has convinced himself 
that this diminution is voluntary and of malice prepense on 
the part of married couples. They do not want the bother 
of many children ; they do not wish their property to be 
split up; they prefer pleasure and ease to the labor of 
parental duties. Young men prefer mistresses to wives, and 
mistresses are always barren. The competition of modern 
life and its rabid thirst for enjoyment undermine the family 
tie. The birth-rate is small, not for physiological but for 
sociological reasons. How far this applies to the United 
States has not yet been sufficiently investigated; but it ia 
probably nearly equally true here. 



THE VARIABILITY OF SPECIFIC CHARACTERS A8 
EXHIBITED BY THE EXTINCT GENUS CORY- 
PHODON. 

BY CHABLBS EABLB. 

It is a well-recognized law in biology, that a species or a 
genus upon the point of extinction undergoes a great amount 
of variation ; and, as an example of this kind, I propose ta 
describe some of the variations which the species of the 
fossil genus Coryphodon exhibit. 

The fine collection of Coryphodon material in the Ameri* 
can Museum of Natural History has enabled me to study 
this subject; and in a forthcoming paper in the Bulletin of 
the Museum I shall attempt a revision of the American spe- 
cies of Coryphodon. 

The great amount of variation in this genus is shown from 
the fact that no less than twenty-one species have been de* 
scribed, and only in a few cases have any of them b^n ac*- 
knowledged as synonyms. 

Taking up the variation of the teeth, I will first describe 
the structure of a typical upper and lower molar of Cory- 
phodon, The superior molars are a modification of the 
primitive tri-tubercular type, in which the anterior crescent,, 
or antero-external lobe, has been lost, or so much modified 
that only traces of it remain. On the antero external por- 
tion of the crown there is a prominent cone, which is in 
connection with the single internal lobe by a sharp crest (see 
Fig. a, c); this forms the main grinding surface of the 
tooth. On the second superior molar of a true Coryphodon 
there is always a well- developed postero-external crescent 
(see Fig. e, c), which is homologous with the postero exter- 
nal crescent of other forms. This crescent may undergo a 
great amount of variation, as will be described later. In the 
last superior molar the postero-external crescent is repre- 
sented by only a crest, which runs parallel, or nearly so» 
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with the anterior crest already described. As in all the 
early Eocene-Tertiary Mammalia, the pumolars of both the 
lower and upper series are much simpler than the true mo- 
lars. The structure of the lower molars of Coryphodon is 
interesting, as it represents a stage in the modification of a 
more primitive type, which had the enamel arranged in the 
form of two symmetrical V's or crescents. Now in Cory- 
phodon the anterior limb of each crescent is nearly reduced; 
this applies especially to the posterior V. The portion of 
the tooth bearing the anterior V is raised high above the 
posterior or heel part. 

The variation in size of the teeth of the different species 
of Coryphodon is very great, and in not a single instance 
have I been able to find two individuals, of the same species, 
whose teeth are of the same size. This variation is shown 
in the form of the canines and incisor teeth ; in the former 
the difference in size is largely due to «ge and sex. 

The last upper molar undergoes a great amount of varia- 
tion, it varying from the nearly quadrate form to that of an 
elongated oval, the latter form occurring in the more modi- 
fled species. The modification of the elements of the crown 
of the second superior molar is interesting, as we can trace in 
this transformation a true phyletic series, from the less spe- 
cialized to the more modified species. The typical forms of 
Coryphodon have the external crescent of this tooth well 
developed. The first step towards reduction of the crescent 
occurs where the intermediate portion of the posterior limb 
(see upper Fig. p) disappears, leaving an external isolated 
cusp (C testis). This condition is found permanent on the 
last superior molar of Ectacodon^ the latter genus not hav- 
inf advanced so far in its dental evolution as Coryphodon, 
The species C elephantopus represents an intermediate stage 
in its dental evolution between that of Coryphodon testis 
and Ectacodon. 

Professor Cope established the genus Metalophodon upon 
the character of the crescent of the second superior molar, 
and in this genus the posterior limb of the crescent is nearly 
reduced. As all stages exist in which this crescent is well 
developed down to that where it is wanting, I can not accept 
Metalophodon as a good genus, and believe it should be con- 
sidered a synonym of Coryphodon. The most modified con- 
dition of this crescent is where it is reduced to merely the 
anterior limb. The latter stage is permanent in the last 
upper molar of all the known species of Coryphodon; but 
it is interesting to note that in a genus described by Cope, 
called Manteodon^ the last upper molar has a perfectly 
formed external crescent. 

The* genus Manteodon differs from all other genera of 
the CoryphodontidcR from the fact that the last upper molar 
has two well-developed internal cones. Now in all other 
forms of this family the postero-intemal cone {hypocone) is 
wanting, although traces of it occur in C, elephantopus. 

It is not without considerable difficulty that the homolo- 
gies of some of the elements of the upper molars of Corypho- 
don are determined. The form of molar from which the 
Coryphodon type of tooth has probably arisen, occurs in 
the genus Pantolambda, which is from the Puerco or lowest 
Eocene beds of New Mexico. In Pantolambda both the 
external crescents of the superior molars are well devel- 
oped, and the internal cone has two crests running out 
from it. Now what are the homologies of the anterior 
portion of the Coryphodon molar as compared with that 
of Pantolambda, The postero-external crescent is equally 
well developed in both forms, but what has become of 
the anterior crescent in Coryphodon, which is so strongly 



developed in Pantolambda f The prominent cusp (see 
Fig. e.m.) on the external face of all the superior molars 
of Coryphodon probably represents the reduced anterior 
crescent of Pantolambda, This is the homology advanced 
by Professor Cope. The anterior crest of Coryphodon has 
arisen by the development of the crest running outwards 
from the internal cone of Pantolambda, Thus it is by 
studying the earlier or more primitive types of many of the 
Mammalian phyla that we are enabled to interpret those 
marvellous changes which different parts of the dental and 
skeletal structures have undergone. 

The structure of the last lower molar displays considerable 
variation ; this affects particularly the elements of the heel (see 
lower Fig. h.). In the more primitive species the two cusps 
forming the heel are in a straight line, whereas in other vari- 
eties a small cusp may arise in the posterior valley of the heel, 
internal to the postero- internal cusps (e, n, a). The growth of 
this rudimentary cusp causes the pushing outwards of the 
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A tuperior and inferior molar of a typical tpeciea of Coryphodon (C. rodiotM). 
a. e, c, antero- external cone ; a. c, antertor crest; i, c, internal oone; e. m., 
external median cusp ; e, c, postero-external crescent ; a., anterior Umb of 
crescent ; p., posterior limb ; ii., beel of Iowmt molar ; hy.d,^ external oone of 
heel ; en.<<., internal cone. 

internal of the two primitive cusps forming the heel ; further 
growth causes the primitive internal cusp to occupy a 
median position, and it now fulfils the function of a fifth 
lobe of some of the other Ungulates. This postero-median 
cusp is merely an analogical structure, and its development 
proves that it b not homologous with the fifth lobe of the 
Lophiodonts. 

The skeletal variations are many in this group, they affect 
principally the length and heaviness of the limb bones, and 
also the size of their articular extremities may vary a great 
deal. 

The variations of the astragalus are particularly interest- 
ing, as upon them in some cases new genera have been es- 
tablished. A very primitive structure occurs in the tarsus 
of Coryphodon^ as in all the other genera of the Amblypoda; 
that is, on the inner side of the astragalus, a separate bone, 
or rather a facet for this bone to articulate with, is present. 
The bone articulating with this facet is generally called the 
tibiale or internal navicular. Baur* has shown that the 
1 American Naturalist, Janoary, 1885, p. 87. 
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tibiale occurs in the tarsus of the recent genera Cercolabes 
and Erethizon as it does in that of Coryphodon ; therefore 
the presence of this hone must be considered as one of the 
primitive characters of the skeleton of this extinct group of 
Ungulates. 

The relations of the tibiale facet to the other facets of the 
astragalus may vary a good deal, and in many cases the 
tibiale facet appears to be absent, whereas it is really not 
separated from the navicular facet of the astragalus. 

In conclusion, I wish to add that I was led to write this 
abstract in order to show the numerous variations of the 
species of Coryphodon, and that in this group it is exceed- 
ingly difficult to say where one species ends and another 
begins. In most cases the characters run into each other so 
insensibly that it is almost impossible to separate the species. 
However, I believe there are about eight good species of 
Coryphodon whose characters show a progression from the 
primitive to the more specialized types ; this progression and 
specialization affecting the teeth more particularly, as already 
described. 

American Hnseam of Natural Hlstorjf New York. 
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BY XDWABD F. WILSON. 



In an essay on **The Origin of Languages," published 
several years ago by Mr. Hale, the idea is suggested that, 
as, for example, among our native Indians a family may, 
while hunting or in time of warfare, have chanced to become 
separated entirely from the rest of the tribe, father, mother, 
and elder naembers of the family may all have perished, and 
two or three little children have been left alone. Such chil- 
dren, Mr. Hale thinks, would gradually invent a new lan- 
guage of their own, retaining, perhaps, a few words or parts 
of words of their mother tongue. In this manner, he thinks, 
may be accounted for the remarkable diversity of tongues 
among the Indians of the Pacific coast, where among the 
mountains and forests a family might thus easily become 
isolated, and the comparative oneness of speech on the great 
central plains of this continent and in such an open country 
as Australia. ^ 

If there is any good foundation for such a theory as the 
above, we should expect that the old words retained by these 
young founders of new varieties of speech would be words 
of the simplest character and those most often in use in the 
domestic circle. And, indeed, I think we do find that fire, 
water, I, you, one, two, three, four, five are the words that 
generally approach the nearest to one another in a compari- 
son of the different vocabularies. 

The North American Indians, as a general rule, count by 
the decimal system, as do most civilized peoples; but it is 
noticeable that, after giving a distinct name to each figure 
from one to five, they, in many of the dialects, seem to com- 
mence anew with the fi.gure six, the first part of that num- 
eral sometimes being a contraction, or other form, of the 
numeral one, and the latter part of the word seeming to 
point on towards ten. Thus, in the Ojebway we have (1) 
P^j^?» (2) nij, (3) niswi, (4) niwin, (5) nanftn, (6) ningod- 
waswi, (7) nij was wi, (8) nishwaswi, (9) shangaswi, (10) 
midaswi. It will be noticed here that from six to ten inclu- 
sive the termination is aswi. Ningo, with which six begins, 
is another form of pejig (1) never used alone, but only in 
composition, thus: ningo-gijik, one day; ningo-tibaiigan, 
ODe measure. In the Cree language (another Algonkin dia- 
lect! the first ten numerals are as follows: (1) peyfik, (2) 



niso, (3) nisto, (4^ n^ o, (5) niya^nfin, (6) nikotwasik, (7) 
tepakQp, (8) ayena'new,(9) keka mita^tat, (10) mita^tat. Here 
it will be noticed that these Cree numerals resemble those of 
the Ojebways from one to six, but with seven they branch 
out into distinct words; then with ten they come together 
again, mita'tat not being dissimilar to midas'wi, and still 
more like midatching, the Ojebway equivalent for '* ten 
times. ^' Neither is the Cree numeral for nine so unlike that 
of the Ojebways as might at first sight appear. Keka 
mitaHat means ^* nearly ten,'* and this suggests that the 
Ojebway word shangaswi may mean the same, chegaiy or 
chig' being the Ojebway for near. 

The reason for the decimal system being so prevalent all 
over the world, both among civilized and barbarous people, 
is doubtless the fact that human beings are possessors of ten 
fingers, five on each hand. The common manner of count- 
ing among the Indians \b to turn down the little finger of 
the left hand for one, the next finger in order for two, the 
next for three, the next for four, and the thumb for five; 
then the thumb of the right hand for six, and so on until 
the little finger of the right hand is turned down for ten. 
In indicating numbers to others, the left hand held up with 
all the fingers turned down except the little finger would 
mean one; that and the next finger to it held up would 
mean two and so on. In counting by tens they will close 
the fingers of each hand to indicate each ten, or they will 
hold both hands up with the palms outward and fingers ex- 
tended for each ten. 

Some Indian tribes in counting resort to their toes as well 
as their fingers, and thus follow the vigesimal system. The 
Indians of Guiana, it is said, call five a hand, ten two hands, 
and twenty a man. 

The Dakotas have a peculiar system of their own. When 
they have gone over the fingers and thumbs of both hands, 
one finger is temporarily turned down for one ten. At the 
end of the next ten another finger is turned, and so on to a 
hundred. Opawinge, one hundred, is derived from pawinga, 
to go around in circles, to make gyrations. 

Indians are not generally good arithmeticians. In their 
native state they have no idea of making even the simplest 
mental calculation. To add or subtract they will use sticks, 
pebbles, or other such objects. 

To illustrate the manner in which various tribes (some of 
them of different stocks) count from ten upwards, examples 
are herewith given from the Ojebway, Blackfoot, Micmac, 
and Dakota languages: With the Ojebways 10 is midaswi; 
11, 12 are midaswi ashi pejig, midaswi ashi nij; 20, 30 are 
nij tana, nisimidana; 21, nij-tana ashi pejig; 100, ningo- 
dwak; 101, niugodwak ashi pejig. With the Blackfeet 10 
is kepo; 11, 12, kepo nitsiko^poto; 20, 30, nit^ippo, niippo; 
100, kepippo. With the Micmacs 10 is mttlln; 11, 12, 
mttlln tcel na-ukt, mttlln tcel tabu; 20, 30 are tabu inskitttk, 
nasinsklLUk ; 21, tabu iifekttak tcel na-ukt; 100, kttskim- 
tttlnaktln; 101, kuskimtttlnaktln tcel na-ukt. With the 
Dakotas (or Sioux) 10 is wiktcemna; 11, 12, wiktcemna 
sanpa wanjidan (10 more one), wiktcemna san pa nonpa: 20, 
30 are wiktcemna non pa (ten two), wiktcemna yamni; 21, 
wiktcemna nonpa sanpa wanjidan (ten two more one) ; 100 is 
opawinge, meaning a circle. 

In some of the Indian languages there is more than one 
set of the cardinal numbers. Animate objects may be 
counted with one set, inanimate with another. They may 
have a particular set for counting fish or for counting skins ; 
perhaps a set for counting standing objects, and another set 
for counting sitting objects, etc. 
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To give a few instances in the Ojebway tongue: nanan, 
5; nanominag, 5 globubar, animate objects, as turnips, 
seeds, etc. ; nanonag, 6 boats or canoes; nanoshk, 5 breadths 
of cloth ; and nanoshkin, 5 bags full (nOshkin meaning full) ; 
nanosag, 5 things of wood; nanwabik, 5 things of metal. 
In the Zimshian language ( Brit. Columbia) guel means one 
if the object is neuter, gaul, if masculine or feminine, gou- 
U2-gtLn, when the thing is long like a tree or pencil, ga^at, 
if a fish or animal is spoken of, gtimmet, if applied to a 
canoe ; the other numerals change in the same way. 

It is interesting to note that in the Ainu, the aboriginal 
language of Japan, a distinction is made in the numeral 
according as the object spoken of is animate or inanimate, 
thus: shinen, one person; shinep, one thing; tun, two per- 
sons; tup, two things. 

Bault Ste. Marie, Ontorlo, June 82. 



BLACK KNOT. 



Bulletin No. 40 of the New York State Experiment Sta- 
tion at Geneva (Peter Collier, director) contains a valuable 
summary of our present knowledge coficeming this pest, 
from which the following is abstracted: — 

The ^' Black Knot" is a disease of plums and cherries, 
which causes the formation of a hard, rough, black, wart-like 
surface on an enlarged or distorted outgrowth of the bark. 
The following statements, furnished by Mr. P. Groom Bran- 
dow of Athens, Green County, N.Y., indicate the former ex- 
tent and value of the plum industry in that region and its 
total devastation by the Black Knot. 

He states that, beginning at Cedar Hill, about four miles 
below Albany, the plum district included a belt about three 
miles on each side of the river and extended southward about 
thirty -six miles to Germantown. He began setting plums 
for a commercial orchard in 1861, and at one time had six 
thousand trees. Two of his neighbors each bad about two 
thousand trees, and most of the farmers went into the busi- 
ness to a greater or less extent. It was no uncommon thing 
for a steamer to carry from one hundred to five hundred 
barrels of plums to New York at one trip. For four days^ 
picking in one week he received $1,980. In 1884 he netted 
|i8,000 from his plums, and the next year he rooted out over 
five thousand trees on account of the Black Knot. From 
twenty- five hundred young trees two to three years old, 
left at that time, he thinks he has not yet realized over 
$250. 

It was formerly believed that Black Knot wsts produced 
by some gall insect, and it is not strange that this opinion 
prevailed on account of the galMike character of the knots 
and the fact that they are frequently invested by insects. 
Some believed it to be the work of the curculio, others 
thought that it was not the curculio, but some other in- 
sect or cause that produced the hoots. But several years 
ago Dr. W. G. Farlow published, in the first annual re- 
port of the Bussey Institute, the results of his investiga- 
tions, which {Proved conclusively that the Black Knot is 
caused solely by a parasitic fungus which grows within the 
bark, and which is now known to science by the name of 
Plowrightia morbosa. It is recognized as growing on culti- 
vated cherries, and also on the wild red or yellow plum, the 
Chicasaw plum, the choke-cherry, the wild red cherry, and 
the wild black cherry. It is commonly most destructive to 
the plum, but also seriously attacks the cherry. 

The external appearance of the mature form of the Black 
Knot is generally well known. It appears at this stage as a 



rough, war^like excrescence, or distorted outgrowth, from the 
bark of twigs and branches, and in severe cases may extend 
along the trunk for several feet. The first outward sign of 
the formation of a new knot is seen in a swelling of the 
tissue within the bark either in the fall or during the grow- 
ing season of the tree. The swelling increases till the bark 
is ruptured, and over the surface thus exposed the fuDgus 
sends out numerous threads (hypae), which produce a vel- 
vety appearance and are of an olive-green color. Microscopic 
examination of the velvety surface reveals multitudes of 
newly formed and forming spores borne on these upright 
threads. These spores (conidia) are called summer spores. 
When full grown they drop oflF from the supporting threads, 
and when carried by winds, insects, or other agencies, to 
another host-plant, under favorable conditions they may 
start growth and form a new centre of disease, from which 
in time other trees may also be infested, and thus spread 
the disease from tree to tree and neighborhood to neighbor- 
hood. 

The best way to deal with thoroughly infested trees is to 
cut them down and burn them at once, thus insuring the 
destruction of the spores before they spread the disease anj 
further. Trees not badly infested may be treated by cutting 
off affected branches some distance below the knot. This 
operation is best performed in the fail immediately after the 
foliage drops, because the winter spores are not formed at 
that time and consequently there is less danger of their being 
disseminated in the operation, and also because the work can 
be done more thoroughly when there are no leaves to hide the 
knot. The summer spores must also be taken care of in their 
season. As soon as there is any indications of the formation 
of a new knot, in the spring or during the summer, the branch 
on which it occurs should be cut and burned. The first out- 
break will probably be noticed about the middle of May. 

It is important to note that if a branch containing the knot 
be cut from the tree and thrown on the ground, the spores 
will ripen in due time just the same. Therefore the practice 
of collecting carefully and burning every knot cannot be too 
strongly urged. 

The bulletins of the Massachusetts Experiment Station 
contain some experiments in the application of various sub- 
stances for the purpose of destroying the knot. Kerosene, 
turpentine, linseed oil, sulphate of copper, and a mixture of 
red oxide of iron and linseed oil are mentioned among the 
substances tried. These seem to be effective in destroying 
warts to which they are applied to saturation, but care 
must be used with the turpentine and kerosene or the entire 
branch will be killed. 



LETTERS TO THE EDITOR. 



«*« CorretpondenU are requs»ted tobecu brief a$ posHble, The wrtter't no»f 
i$ in cUl oa$e$ required cu proof of good faith. 

The editor wiUbe glad to publieh any queries consonant with the character 
of the Journal. 

On request in cuivance^ one hundred copies of the number containing his 
communication loill be furnished free to any correspondent. 

A Plea for the Study of Psychology. 
The perusal of a report, written by a member of the visiting 
committee of one of our universities, induced me to write these 
lines. In the course of the report, the remark is made that the 
study of psychology is difficult, and therefore few students take 
the study. The importance and advantage derived from studying 
a subject are to be considered more than its difficulty. Its use- 
fulness is determined by its educational value ; and surely there is 
no subject of study more useful and beneficial than psychology; 
for all persons who deal with people require a knowledge of this 
suhject. 
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SiDce psychology has been taken out of the field of metaphysics, 
and has entered the domain of t^e natural sciences, it has devel- 
oped marvellously. The accuracy and stability it has attained 
are proportionate to its development. Biology has brought about 
this change. The former position psychology occupied was not 
80 much to determine the relation and connection between mind 
and organism as to determine the science of pure thought. . But 
now pejcbologists have studied the brain, anatomists have dissected 
the cerebral lobes, chemists have analyzed the different substances 
of the nerves and brain, and its size, weight, shape, and specific 
gravity have been taken into account for the sole purpose of deter- 
mining psychical phenomena; also the laws of development have 
been applied to the phenomena of the human mind. The study of 
animal instinct, the growth of children, the customs, habits, and 
beliefs of early tribes and races, the study of defectives, the study of 
tbe brain and the senses and the logical connections of ideas, have 
ail received their share of attention. There is no psychical phe- 
nomenon and no act of human conduct which does not come 
within the province of psychology. The sciences of ethics, of 
theol<^y, of law, of jurisprudence, of history, of medicine, of 
pedagogy, and of politics presume a knowledge of the workings 
of the human mind. For who, unless competent to analyze cor- 
rectly and justly the feelings, desires, and motives that prompt 
action, would desire to determine the motives that underlie human 
conduct or pass upon tbe laws of right and wrong. How much 
more humane would a person be in his judgment upon the acts and 
conduct of another if he knew the causes of them. How many 
mistakes would be avoided in the training and education of the 
joang, if parents and teachers were more conversant with the 
principles of psychology. How much more accurate could judges 
be in didpensing justice, if they were less dependent upon their 
personal experience, and knew more about the principles of psy- 
col(^. What material aid could lawyers give in establishing the 
truth, if they were well versed in the study of psychology. How 
many grave blunders could be avoided, if statesmen and legis- 
lators understood more thoroughly the spirit of tbe times and the 
popular mind. 

That the larger portion of professional men know little, if any- 
thing, about ptsychology cannot be denied, and if they do know 
something about the study, their knowledge is either founded on 
their personal experience and on common maxims, or it is de- 
rived from some book written from some particular standpoint. 
Most of such knowledge is incorrect and wrong, and it is one of 
the objects of psychology to correct these false notions. 

In conclusion, 1 will quote John Stuart Mill, who has given an 
excellent statement of the reasons why psycholoKy should be 
studied. He says: ** Psychology, in truth, is simply the knowl- 
edge of the laws of human nature. If there is anything that de- 
serves to be studied by man, it is his own nature and that of his 
fellow-men ; and if it is worth studying at all, it is worth studying 
scientifically so as to reach the fundamental laws which underlie 
and govern all the rest. There are certain observed laws of our 
thoughts and our feelings, which re^t upon experimental evidence, 
and, once seized, are a clue to the interpretation of much that we are 
conscious of in ourselves, and observe in one another. Such, for 
example, are the laws of association. Psychology, so far as it 
consists of such laws, is as positive and certain a science as chem- 
istry, and fit to be taught as such." 

Franklin A. Becher. 

Xilwaakee, Wis. 



Ball-Lightning. 



During a severe thunderstorm yesterday the phenomenon of 
ball-lightning was seen in this village. An inspection of the lo- 
cality shows that the ball was located between a telephone wire 
and a conductor-pipe about three feet distant, and was doubtless 
of the nature of an electrical brush preceding the disruptive dis- 
cbarge. It was of a reddish color, and exploded with a report 
hke a musket; but did no damage, nor was it attended by any 
MDell perceptible to those who saw it, although they were distant 
not more than five feet. M. A. Veeder. 

LMm, K. T., Jane 98. 



BOOK-REVIEWS. 

Animal Cdaratian. By Frank £. Beddabd. 8^. New York, 
Macmillan & Co. 

In the opinion of the writer the most concise and useful treatise 
upon the important subject of animal coloration has very recently 
appeared from the presses of Macmillan & Co. Its author, Mr. 
Frank E. Beddard, F.R.S., is especially favorably known in this 
country, among morphologists, through his numerous and admir- 
able publications which have appeared in connection with his 
duties as prosector to the Zoological Society of London. That 
position, coupled with the fact that Mr. Beddard has made exten- 
sive collections of materials to illustrate his ** Davis Lectures" on 
the subject of which his present volume treats, is ample evidence 
that he was peculiarly well fitted to deal with the subject. The 
work, a small octavo of some 800 pages, is gotten up with all 
that exquisite taste and style which has long ago made the house 
of the Macmillans so justly famous. Many excellent wood -cuts 
and several beautiful, colored lithographic plates illustrate its 
pages, they being especially devoted to giving striking examples 
of *^ protective coloration '* among animals, as well as <* protective 
mimicry," " sexual coloration," ** warning coloration," ** colora- 
tion as affected by environment,'' and numerous kindred topics. 
Completing the voluncie, we find a well-digested ** Oeneral In- 
dex," and an <* Index of Authors' Names." Among tbe latter we 
note those of many laborers in this country, and it is gratifying 
to see that America's work along such lines is upon the constant 
increase, and from year to year meets with enhanced favor. Our 
author, in his ** Introductory," clearly defines the distinction be- 
tween ** Color" and ** Coloration," the former being the actual 
tints which are found in animals, the latter simply referring to 
their arrangement or pattern. Of course, the terms become syn- 
onymous in imi-tinted animals. *< The colours of animals are due 
either solely to tbe presence of definite pigments in the skin, or, 
in the case of transparent animals, to pigment in the tissues lying 
beneath the skin; or, they are partly caused by optical effects due 
to the scattering, diffraction, or unequal refraction of the light 
rays." Other matters more or less remotely bearing upon this 
part of the subject are briefly, though ably, dealt with, nothing of 
importance having been overlooked. Mr. Beddard has not re- 
mained satisfied with drawing upon any special class or group of 
animals for illustration, but has carried his investigations into all 
nature, touching in the most brilliant manner upon the signifi- 
cance of the colors and coloration of ** deep sea forms," **cave 
animals," and indeed plant and animal growths from all parts of 
the globe. Nor has be omitted to discuss the theories of various 
other authorities than those advanced by himself; in short, the 
entire subject covered by this biffhly inviting field of research seems 
to l>e brought felly up to date, and in many instances the book even 
extends our knowledge. Biologists everywhere will thank Mr. 
Beddard for this contribution, and its modest price ($8.50) will 
constitute no real barrier to its soon appearing upon the shelves of 
every working naturalist in the United States. 

R. W. Shufeldt. 
Takoma, D.C. 

AMONG THE PUBLISHERS. 

A NEW work on astronomy, entitled in ** Starry Realms," has 
recently come from the press of J. B. Lippincott Company. The 
object of the work is to give tbe general reader some sketches of 
specially interesting matters relatmg to the heavenly bodies. The 
opening chapters are devoted to the more important relations of 
the sun to tbe earth, in which the author illustrates the different 
functions which the sun performs. The moon's history, and tbe 
phenomena attendant upon the lunar world, the planets, the 
meteors, tbe stars, are also ably considered. The work is embel- 
lished with ten full- page illustrations, and others in the text. 

— Beginning with the July number, the magazine hitherto 
known as Babyhood will bear the name of The Mother's Nursery 
Guide, which expresses its purpose more fully and clearly than 
did the old appellation. There is no other change discernable in 
the essential features of the magazine, which looks back upon a 
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prosperous past of nearly eight years. The July number contains 
a summary, by the medical editor, of the present status of the 
question of milk sterilization, concerning the value of which the 
last word has not yet been said. * * Baby's Flannels " forms the sub- 
ject of another medical paper. 

The new edition of ** Chambers's Encyclopaedia" is rapidly 

nearing completion, and with the advent of one more volume this 
standard reference book will be at the command of all who are 
desirous of procuring a most accurate, convenient, and useful 
encyclopaedia. The ninth volume has just been issued. Among 
the more important American articles are found San Francisco, 
St. Louis, St. Paul, Scandinavian Mythology, Sir Walter Scott, 
Sewage, Sewing Machine, Shakers, Shakespeare, Shelley, Phil. 
Sheridan, Sherman, Ship-Building, Silk, Silver, Slang, Soda, South 
Carolina, Spain, Sugar, Spiritualism, etc. These are all copy- 
righted, as are also the articles by American authors in all the 
volumes issued. The maps of this number include Russia, Scot- 
land, South Australia, Spain, and South Carolina, prepared accord- 
ing to the latest geographical surveys. ** Chambers's Encyclo- 
paedia" is never disappointing, Its articles are well up to date, and 
a large number of entirely new subjects are introduced. The 
illustrations are incomparably the best ever issued in a work of 
this character. The volumes contain on an average nearly a 
thousand pages each. Volume X. will be issued in the fall. J. B. 
Lippincott Company are the American publishers. 



— Messrs. Joseph Baer & Co., booksellers, Frankfort, are sell- 
ing the botanical library of the late Professor L. Just, director of 
the botanical garden connected with the Polytechnicum at Carls- 
ruhe. The list includes many, important works in various depart- 
ments of botanical science. 

— In 1874 the British Association published a volume of * * Notes 
and Queries on Anthropology, " the object being to promote accurate 
anthropological observation on the part of travellers, and to enable 
those who were not anthropologists themselves to supply infor- 
mation wanted for the scientific study of anthropology at home. 
A second edition has long been wanted and a committee was ap- 
pointed by the British Association to consider and report on the 
best means for bringing the volume up to the requirements of 
the present time. The committee recommended that the work 
should be transferred to the Anthropological Institute, and thi* 
proposal was accepted, the Association making grants amounting 
to £70 to aid in defraying the cost of publication. The new €Hii- 
tion has now been issued, according to Nature^ the editors being 
Dr. J. G. Garson and Mr. C. H. Read; and everyone who may 
have occasion to use it will find it thorough and most suggestive. 
The first part — Anthropography — has been entirely recast ; the sec- 
ond part — Ethnography — has been revised, and additional chap- 
ters have been written. Among the contributors to the volame 
are Mr. F. Galton, Mr. A. W. Franks, Dr. E. B. Tylor, General 
Pitt- Rivers, and many other well-known authorities. 



Societas Entomologica. 

International Entomological Society, Zu- 

rich-Hottins:en, Switzerland. 

Annoal fee, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. All members may use this 
department free of cost for advertisements 
relating to entomology. 

The Society consists of about 460 members 
in all countries of the world. 

The new volume began April 1, 1892. The 
numbers already issued will be sent to new 
members. 

For information address Mr. Fbitz Rithl, 
President of the Societas Entomologica, 
Zurich- Hottingen, Switzerland. 



HEO-DiRlIHISH AHD HBO-IilARCKISH. 

By LESTE.< F. WARD. 

Annual address of the President of the Biological 
Society of Washmgton delivered Jan. 24, 1891. A 
historical and critical review of modem scientiQc 
thought relative to heredity, and especially to the 
problem of the transmission of acquired characters, 
The following are the several heads involved in the 
discussion Status of the Problem, Lamarokism. 
Darwinism, Acquired Characters, Theories of He- 
redity, Views of Mr. Galton, Teachings of Profesior 
Weismann, A Critique of Weismann, Neo-Darwln- 
ism, Neo-Lamarokism, the American '*School,^^ Ap- 
plication to the Human Race. In so far as views 
are expressed they are in the main in Uno with the 
general current of American thought, and opposed 
to the extreme doctrine of the non-trans m issibility 
of acquired characters. 

Price, postpaid, 25 cents. 



H. D. C. HODGES. 874 Broadf ay. H. T. 



SCIENCE CLUBBING RATES. 

lOjT DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding |10, counting 
each at its full price. 

N. D. C. HODGES, 874 Broadway, N. Y. 



Exchanges. 

[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New Yorlc.l 



Taxidermist going out of busioess has quantity of 
finely*mounted specimens of North American birds, 
mammals and reptiles and skios of birds for sale, 
including a full local collection of bird skins, show- 
ing some great rariations of species; also quantity 
of skulls with horns of deer and mountain sheep, 
and mounted heads of same. Will giTC good ex- 
change for Hawk Eye camera with outfit. Apply 
2uickly to J. R. Thurston, 265 Tonge St., Toronto, 
ianada. 



For exchange. — A fine thirteen-keyed flute in leather 
covered case, tor a photograph camera suitable for mak- 
ing lantern slides. Flute cost $37, and is nearly new. 
U. O. COX, Mankato, Minn. 



Te exchange ; Experiment Station bulletins and 
reports for bulletins and reports not in my file. I 
will send list of what I have for exchange. P. H. 
BOLFS, Lake City, Florida. 



Finished specimens of all colors of Vermont marble for 
fine fo&sils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERRY, Stale Geologist, Rutland, Vt. 



For exchange. — Three copies of 
Papers Bearing on Sunday Legislation 



American State 
1891, $3.50, new 



and unused, for '*The Saobath," by Harmon Kingsbury, 
1840; "The Sabbath," by A. A. Phelps, 1842; ** History 
of the Institution of the Sabbath Day, Its Uses and 
Abuses," by W. L. Fisher, 1859; " Humorous Phases of 
the Law," by Irving Browne; or other works amounting 
to value of books exchanged, on the question of eovem- 
mental legislation in reference to religion, personal liberty, 
etc. If preferred, I will sell "American State Papers, 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, 111. 



For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to i-zomfi:), platinum dbhes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Siiliman'i youmai^ 
1869-1885 (63-7X bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. 1854-1869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfrel, Conn. 



Wanted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
Wilson's "American Ornithology,*' 3 vols.: Coues* **Birds 
of the Northwest" and *^ Birds of the Colorado Valley," 
9 vols.; Minot's " Land and Game Birds of New Eng- 
landj*' Samuels* ** Our Northern and Eastern Birds;'* all 
the Reports on the Birds of the Paafic R. R. Survey, 
bound in 9 vols., morocco; and a complete set of tne 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Momes, Iowa. 



To exchange Wright's " Ice Age in North America " 
and Le Cont?8 **EIements of Geology*' ^Copyright i88>) 
for "Darwinism,'* by A. R. Wallace, "Origin of Species,*' 
by Darwin, **Descent of Man,*' by Ihuwin, "Man's 
Place in Nature," Huxley, * 'Mental Evolution in Ani- 
mals," by Romanes, "Pre-Adamites," by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 



Wants, 



Any person teeking a ^tition for which h4 is ^MtUi- 
fied by hU tcieniific atiainmgnts^ or any person *o^kim£ 
torn* on* to fill a^ition ^ this character^ bo it iJkmt 
o/a totuher o/setoncs, chemists draughtsman^ ^r m^hmt 
not, may have the * IVant' inserted undor this Jkoud 
FRBB OF COST, i/ he Satisfies the publisher 0/ the smii- 
able character of his application, A ny person ss^JUmg 
information on any scientific question^ the addt^sss of 
any scientific man^ or who can in any way uss this 
column for a purpose consonant with the natmr'o of 
the papers i* cordially invited to do so. 



WANTED.— The serrloesof a wide-awake wcrang 
man, as correspondent, in alarge mannutotor- 
'~g optical business; one prefei * • • 
igh Knowledge of microscopy 1 
photography. Address by let 
iferences. Optical, care or Bel 



of 
rei 
New York. 



and some knowledge 

ttter, stating age and 

Science, 874 Broad wmy. 
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ANTED.— We want any and sll of the foUowin^, 
providing we can trade ether books and maica- 
sines or buy them cheap for cash: Academy, Uon- 
don, vol. I to 88, 86, Jan. and Feb., '89; Age of SteeU 
vol. 1 to 66; American Antiquarian, voL I, 8; A.ineri- 
oan Architect, vol. 1 to 6, 9; American Art Blewiew, 
vol. 8; American Field, vol. 1 to 21: American Oeol- 
ogist, vol. 1 to 6; American Machinist, vol. 1 ^o 4; 
Art Amateur, vol. 1 to 7, Oct., M; Art Interohajiee, 
vol. 1 to 9; Art Union, voL 1 to 4, Jan., '44, Jul^ *l5; 
Bibliotheca Sacra, vol. 1 to 46; Godey's Lady's Book, 
vol. 1 to 90; New Englander, vol. 11 : Zoologist, Series 
1 and 1, Series 8 vol. 1 to 14; Allen Armendskle C* 
novel). Raymer's*' Old Book'* Store, 248 4th Awe. 
S., Minneapolis, Minn. 
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ANTED.— By a young man, a Swarthmore Col- 
lege junior, a Dosition as principal of a public 
high school in one of the Gulf States, or as instractor 
in botany, phvsiology, and geology in an academy 
or normal sonool. Address B., care of Librarian, 
Swarthmore College, Penn. 
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ANTED.- A teacher of Geology who is familiar 
with the fossils of the Hamilton Group, aa 
instructor of Geology during July next at the N«ta- 
ral Science Camp on Oanandalgua lake. Applw to 
ALBERT L. AftBY, Director, 229 AverUf Awe., 
Rochester, N. T. 



WANTED.— To act as correspondent for one or 
two daily or weekly papers. Have worked on 
paper for about two years Would like a position on 
editorial staff of humorous paper. Address GKO. 
G. MASON, 14 Elm St., Hartford, Conn. 



TRANSLATOR wanted to read German arobiteo- 
tural works at sight (no writing). One btmilinr^ 
with technical terms desired. Address '' A.,'' Box. 
149, New Tork Post Office. 



ANTED.— A position in a manufacturing est«b- 
lishment by a manufttoturing Chemist of in- 
yehtive ability. Address M. W. B , care of £Rc<enc«. 
874 Breadway, N. Y. ^^ 
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ANTED.— Books on Anatomy and Hvpnotlanu 
Will pay cash or give similar books In ex>- 
change. Also want medical battery and photo out- 
fit. DB. ANDERSON, 182 State street, Chicago, Ui^ 
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— The Open Court Publishing Co., Chicago, has just ready a 
second edition, revised and enlarged, of Gen. M. Trumbull's 
timely book on the tariff question, ** The Free -Trade Struggle in 
England.'' 

—Charles L. Webster & Co. announce that they will issue in 
book form Mr. Poul^ey Bigelow's Danube articles describing his 
canoe voyage down that river, the title of the book being ** Pad- 
dles and Politics Down the Danube." 

— In Lippincoit* 8 Magazine for July " Peary's North Green- 
land Expedition and the Relief " is well and interestingly covered 
by W. E. Hughes and Benjamin Sharp. Gertrude Atherton con- 
tribates a short essay on "Geographical Fiction." 

— Charts H. Sergei & Co., Chicago, have just issued in their 
series of Latin -American Republics **A History of Peru," by 
Clements R. Markham, which gives a complete history of the 
country from the conquest to the present time. They have in 
press for the same series ** A History of Chile," by Anson Uriel 
Hancock; and in active preparation ** A History of Brazil," by 



William Eleroy Curtis; ** A History of Argentine," by Mary Aplin 
Sprague; and ** A History of Bolivia," by T. H. Anderson, U. S. 
Minister to Bolivia. 

— Macmillan & Co. have just ready ** The Barren Ground of 
Northern Canada," by Warburton Pike, with maps. 

— Chain & Hardy Co., Denver, Col., have just ready a little 
pamphlet, entitled ** Review of Ore Deposits in Various Coun- 
tries," by Rudolf Keck, of Colorado Springs, Col. 

— G. P. Putnam's Sons have just ready an important work on 
* *' The English Language and English Grammar, being an histori- 
cal study of the sources, development and analogies of the lan- 
guage and of the principles governing its usages, illustrated by 
copious examples from writers of all periods," by Samuel Ram- 
sey, the fifth and concluding volume of the *• Memoirs of Talley- 
rand;" ** Earth-Burial and Cremation," a history of earth-burial 
with its attendant evils, and the ad vantages offered by cremation, 
by Augustus G. Cobb, formerly President of the U. S. Cremation 
Society and Vice-President of the New York Cremation Society. 



Acid Phosphate. 

A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Vose, Portland, Me., says: 
'^I have used it in my own case when suffer- 
ing from nervous exhaustion, with gratifying 
resalts. I have prescrihed it for many of 
the various forms of nervous dehility, and it 
has never failed to do good.'' 

Descriptive pamphlet free. 

Rumford Chemical Works, ProvidencOi R. I. 

Beware of Substitutes and Imitations. 

CACTION.— Be sure the urord ^^Hors- 
ford's** \m on tl&e label. All otfiers are 
tiparlons. Never sold In bulk. 



LITERARY OUTFIT FREE. 

Aoyo" e sending us fl.OO at once and mentioninf? 
»* Science," will leceive a copy of "Hlatorical 
Sketches and Events in the Colonization of Ameri- 
ca," by O. B. Hall. A square 8vo. book (6Ux9 
inches), 288 pages, illustrated. This is a regular 
$8.00 book and a bargain at that price f 2 OU 

200 Private Llbraiy Labels; they should be 
used by all who own books 60 

*' The Library," a lOO-page b ok containing a 
brief list of most important standard and mis- 
cellaneous books in every department of litera- 
ture. Intended for those who are about form- 
ing a library. Hints about what bo : ks to read 
and how to buy them 50 

1 year's subscription to the "Literary Light," 
a monthly magazine of Ancient, HedieBval and 
Modem Literature 1 00 

94 00 
94.00 actual value for fl.OO. Sample copy of " Lit 
erary Light," 10 cents (postal card wont do). 
Address, Ijtferary Ijifflif« 

248 4tb Ave. S. Minneapolis, Minn. 

ESTERBROOK'8 
STEEL PENS. 

Of SUPERIOR AND STANDARD QUALITY, 
Leading Nos.: 048, 14, 130, 135, 239, 333 

For Sale by all Stationers, 
THE ESTERBROOK STEEL PER CO., 

Works: Oamdon, N. J. '26 John ^t.. New York. 



CLAMP 

I COLLEGE PROJECTOR 



A TEMPORARY BINDER 

for Science is now ready, and vnll be mailed 
postpaid on receipt of 75 cents. 

This binder is strong, durable and 
elegant, has gilt side-title, and al- 
lows the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the papers 
are not mutila^ for subsequent 
permanent binding. Filed in this 
binder, Science'n always convenient 
for reference. 




N. D. C. HODGES, Publisher, 

874 Broadway, New York. 



^HbH,J.W.QUEEN&CO. 



PHILA. PA. 



THE CHEAPEST AND BEST ! 


wm^s^M^^i 


% 6? PARK PIACENEW YORK 

: CNGRAVINC FDR AtW tLlUSTHATtVC AND 
• I ADVERTISING PURPOSES 



PATENTS 

For INVBNTOBS. 40-page BOOK FREE. Addresa 
W. T.Fitzgerald, Attorney at Law.Waahlngton, D.G 



BEM OPALS. SiSfl'JiT'f?^ 



caMty, we are offering them at ao 



„ - Having pnr- 

lot at the Mexican lo- 
)nt one-flfth Jewelers' 



prices; fOc., $1, $l.fi07^, $3. This Is a rare opportunity to 
secure a fine gem very cheap. 100pp. Mineral Catalogue 
Ific., In cloth SSc^upplement 2c. GTeo. L. English & Co^ 



THEVIEEKLY BULLETIN 

OF NEWSPAPER AND PEBIODICAL 
LITEEATXrBE. 

Catalogues and Classifies Each Week 

THE PRINCIPAL. CONTENTS OF 
THE PERIODICAL. PRESS. 

That huge mass of material heretofore inacceaaible 
to the eaf^r student is now rendered available. 
Special attention la invited to the Bulletin's 

INDEX OF TECHNICAL LITERATURE 

Send for a>Vee sample copy and learn how 

The Bulletin Supplies 

The Articles Catalogued. 

Address THE WEEKLY BULLETIH, 
5 Someraet Street, • • Boaton, Han. 




WORLD-ENGLISH. 



25 C«nts. 



HANDBOOK OF 
WORLD-ENGLISH. 



26 Cents. 

Bx- President Andrew D. 
White, of ComeU Unlvergity, 
says: ** I believe that the highest interests of Chris- 
tian civilization and of humanity would be served 
by its adoption.^' 

** So set down, our tongue is the best for the world 
to unite npon.'*''— Brooklyn Eagle. 

'-The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear."— .Ameri- 
can, PhUa. 

**The result is a language which cannot fall to 
meet with acceptance.^'— Boston Traveller. 

" World English deserves the careful consideration 
of all serious scholars."— Jfodem Langwige Notes. 

Sent, postpaid, on receipt of price. 

N. D. C. HODGES, 874 Broadway, New York. 



FOSSIL RESINS. 



»m very cheap 

jufu., ju vAvuu Auvl^tSupplement «iv. vi av. xj. mux* viijAon. ov vn 

Mineralogists, 793 and 735 Broadway, New York City. 



This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH 
12*^. $1. 

H. D. C. HODGES, 874 Broadway, H. T. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 



For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N. D. O. IIODQE89 874 Broadway, If. T. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Societ)). but not 
an exception is yet known, al- 
though this quer)' has been pub- 
lished far and wide among elec- 
tricians. 

First inseited June 19. Xo rcsj oqsc 
to date. 

N. D. C. HODGES, 
874 BROADWAY, SEW YOBS. 

THE LABRADOR COAST. 



TO THE READERS OF SCIENCE. 

PUBLISHER'S ANNOUNCEMENT. 



A Joanud of^ tvo SoBiBer Cmiscs to tiiAt 
re^rioa: «itk aotn qb its esrlj discorery, 
oa tks EokioKS oa its phyncml geography, 
g<eolog7 and Btttarml kistory, togeCber with 
a biblicgrmphy of charts, varks aad articles 
relatiag to the eiril aad nataral history of 
the Labrador Fmiasala. 

By ALPHOIS SPfUNG PACKAfia M.D., PkO 

*=^, >I3 p9., 13.50. 

I. S. C MIKES, m Imiiaj, V T. 



THE lADIOIETER. 

By DANIEL S. TROY. 

This eotttaias a disevsBZOB of the reasons 
for their actioii and of the phefKMBena pr^ 
sealed in Crookes* tithes. 

N. IX a HODGES, 874 Broadwiv. N. Y. 
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X«ki»ial arraa^^ed tcti eomptUnl for all kmU» of 
vocks. exvepttn^ ttetion. Statistic* a iinK'iattT. 
i»l«aia9 aad Jatahnen-»ic Addrtw e. K. HlVKk. 
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COMPANY. 

9e ILK ST., BOSTON, MASS. 



This Company owns the Lietters 
Patent granted to Alexander Gra- 
ham BeU, March 7th, 1876, No. 
174:,4:65» and January dO» 1877f 
No. 186,787. 

The Transmission of Speech by 
all known forms of ELECTRIC 
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The Lightntng Dispeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially desigiied to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited, 

AGENTS WANTED. 

The American Lightning Protection Company 

United Bank Building, Sioux City, Iowa. 



THE POPULAR SCIENCE MONTHLY. 

A culture that lacks science is a one-sided culture. 

The Popni«AB Soisnoe Monthly is the one periodical that gives access to the scientific culture of the time, and it will in the future 
represent scientific thought and achievement even more fully than it has in the past. The valuable series of illustrated articles on 

THE DEVELOPMENT OF AHEEICAN INDITSTEIES SINCE COLVKBirS, 

now running in the Monthly, will be continued. There have already been published three articles on The Woolen Manufacture, by 
S. N. D. North ; four articles on The Making of Iron and two on The Making of Steel, by W. F. Dubfbe. The first of two articles on 
American Pottery appears in the December number. All of these are profusely illustrated ; and similar papers on The Cotton Manu- 
facture, by Edward Atkinson and Qen. W. F. Drafkb; Piano-Making, by Daniel Sfillanb; Glass-Making, by Prof. C. Hanford 
Henderson ; and on The Leather, Silk, Paper, Agricultural Machinery, and Ship-building Industries will appear in course. 

Hon. Carroll D. Wright will continue his incisive Lessons from the Census. Dr. Andrew D. White will contribute some con- 
cluding papers on The Warfare of Science, and there will be occasional articles from Hon. David A. Wells and from David Starr 
Jordan, President of Stanford University. 

The other contents of the coming numbers can not be definitely announced at this time, but the character of the contributions may 
be inferred from 

SOME OF THE ABTIOLES OF THE FAST TEAK. 



Ths Stobaox of BLaoTBioiTT (illustrated), Ftof. Samuel Sheldon, 

Ths Dbolinb of Rural Nxir Bkolaitd, Prof. A. N. Ourrier, 

CuLTTTATioH OF SiSAL Df THE BAHAMAS (illnstr«ted), J. I. Northrop, Ph.D. 

KooH's Method of Treatifo Cohsumptioit, O. A. Herony M.D, 

STEBFT-CLEAKiiro Dv Laboe OmKS, Qen. Emmone Clark. 

Pbofsssor Huxlet on the War-Path, The Duke of Argyll. 

Sketch of Daniel G. Bbintoh (with Portrait), C. C. Abbott. 

SoMx Games of the Zulh (illustrated). John O. Owent. 

Our Agricultural BxPERiMEifT Stations, Prof. C. L, Parton: 



The Colors of Letters, President David Starr Jordan. 
Dress and Adornmbitt (illustrated). Prof. Frederick Starr, Four articles. 
Professor Buxlbt and the Swine Miracle, W. E. Oladetone. 
Illustrations of Mr. Gladstone's Controversial Method, Prof. T. J7* 

Huaeletf. 
The Doctrine of Byolution, John Fitke. 
Limits of State Duties, Herbert Spencer, 
Untversitt Extensioh, Prof. C. Hanford Henderson, 
Some of the Possibilities of Boonomio Botant, Prof, O, L, Ooodale, 



Twenty years ago our first number was issued with the following statement: *' The Popular Science Monthly has been started to 
help on the work <rf sound public education/by supplying instructive articles on the leading subjects of scientific inquiry. It will contain 
papers, original and selected, on a wide range of subjects, from the ablest scientific men of different countries, explaining their views to 
non-scientilc people.'* This task has grown larger and more important with the continual growth of science, and the scope and resources 
of the Monthly have been correspondingly widened. No pains will be spared for its adequate performance in the future. 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBUOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEDS SPRIHG PACKARD, I.D., Pii.D. 

Sportsmen and ornithologists will be interested in 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly rerised and brought down to 
date by Dr. J. A. Allen. Dr. S. H. Scudder has con- 
tributed the list of butteriies, and Prof. John 
Macoun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Franz Boas and others for several titles and impor- 
tant suggestions; and it Is hoped that this feature of 
the book will recommend it to collectors of Ameri- 
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It is hoped that the volume will serve as a guide 
to the Labrador coast for the use of travellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those interested in geographical and histori- 
cal studies. 

518 pp., 8^, $8.50. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries* 

By CLARENCE M. WEED, 

Professor of Entomology and 5k>ology, New 
Hampshire State College. 



WHAT IS SAID ABOUT IT. 

'* I think that you have gotten together a rery 
useful and Taluable little book.''— Dr. G. V. Biley, 
U. S. Entomologist, Washington, D. C. 

"It is excellent.'*— James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

" I am well pleased with it."— Dr. P. M. Hexamer, 
Editor American Agriculturist^ New Tork. 

*'It seems to me a good selection of the matter 
which every farmer and fruit grower ought to have 
at his immediate command."— Prof. 8. A. Forbes, 
State Entomologist of Illinois, Champaign, 111. 

** A good book, and it is needed.**— Prof. L. H. 
Bailey, Cornell University. 

** It is one of the best books of the kind I hare 
ever seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

**I shall gladly recommend it."— Prof. A. J. Cook, 
Michigan Agricultural College. 

Piic«9 $1*25* 

Sent postpaid to any address on receipt of price. 
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THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany b 

all its departments. 

as cents a number, $2.50 a year. 

^oo^-POBLISHERS BOTMICAL GiZETTE. 

Bloomlnffton, Ind. 



R. D. C. HODGES, 874 Broadway, Hef Tork. < R. D. C. HODGES, 874 Broadf ay, Ref Tork. 



The American Geologist for 1892. 

Edited by Paor. S. Calvin, Unirersity of Iowa; Da. E. W. Clatpolb, Bnohtel College; Johh ETiaicAif , 
Lafayette CoUeee ; Da. PsasiFOR Frazeb, Penn. Hort. Soc.; PaoF. F. W. Cbaqik, Colorado College; 
Paor. Rob't T. hill, U. S. Irrigation Surrey; Da. AiiDaBW C. La. wson. University of California; R. D. 
Saubburt, University of Wisconsin; Josbph B. TvaaBLL, Qeol. Bur. of Canada; B. O. ULaioH, Minnesota 
Geological Survey: Paor. I. C. Whitb, University of West Virginia; Paor. N. H. Winohkll, University 
of Mimiesota. Now la Its IXtb volame. $8.50 per year. Sample copies, HO cents. Address 

THE GEOLOGICAL PXJBLI8HIHG CO., Minneapolis, Minn. 



JOHN IRELAND'S Bookstore, 1197 Broadwij 

near 29th St., Is convenient to the residence quarter of 
the city ; it Is a sood place to drop into on the way xa 
or down town to select books or stationery. His stoct 
is well selected and embraces all the new andstandai^ 
books as soon as issued. Oat-of-town purchasers cu 
order by mail with every coafldence that their wants 
will be as well sappUed as If boylnir in person. 
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Pei9«t«al Calendar.— TUi 
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principle shows, in an iiibtant without study n-cal* 
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ACK NUMBERS and complete sets of leading Msf- 
azines. Haies Utu \M. MAG. KXCHANGi 
Schohane N V 
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School of Applied Ethics. 

Plymouth, Mass., July 7-Aug. 1 7, 1892. 

Daily lectures in ECONOMICS, HISTORY OF 
RELIGIONS, and ETHICS. For Program, girinff 
full particulars, apply to the Secretary, 

a BURNS WESTON, 
118 Soath mh St., Philadelphia. 



Amherst Summer School 

of LanffuageSjJLrt, Literature, Chemistry. Mathemst- 
ios. Library work, Hlstorr, and Politioal Eooaomy. 
Sixteenth session opens July 4, 1898. Forproffram 
address Prof W. L. MONTAOUB. Amherst, Mass. 



ROSE POLYTECHNIC INSTITUTE, 

Terre Haute, Ind. A College of Engineering. Well- 
endowed, well-equipped. Courses in Meohaniotl, 
ElectrioaJ, Clril Engineering and Chemistry. Rxtea- 
sive Machine Shops. Laboratories, Drawing Room, 
Library. Expenses low. Address H. T. B DDT, Fret. 
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DIAMONDS IN METEORITES. 

BY OUVSB WmPPUB HUNTINGTON. 

The mineral cabinet of Harvard College received some 
time ago, through the liberality of Francis Bartlett, Esq., 
one of the two large masses of meteoric iron 6rst brought by 
Dr. A. E. Foote from Arizona, and called by him the Cafion 
Diablo iron. This mass of iron, weighing 154 pounds, is in 
many ways unique, and chiefly so for the circumstance that 
it contains diamonds. 

This fact was first made known by Professor G. A. Koenig 
of Philadelphia, who found in cutting one of the fragments 
that the cutting tool refused to penetrate the wall of a small 
cavity which it chanced to encounter, and this cavity was 
found to contain small black diamonds.^ One white dia- 
mond of microscopic dimensions was said to have been 
found but subsequently lost, and no further account of this 
interesting occurrence appears to have been published. 

In order to determine whether other portions of the Caiion 
Diablo iron contained diamonds, the author dissolved a mass 
of about one hundred grams weight in acid, assisted by a 
battery. The iron was supported on a perforated platinum 
cone bung in a platinum bowl filled with acid, and the cone 
was made the positive pole and the dish the negative pole of 
a Bunsen cell. When the iron had disappeared, there was 
left on the cone a large amount of a black slime. This was 
repeatedly washed and the heavier particles collected. This 
residue examined under a microscope showed black and. 
white particles, the black particles being mainly soft amor- 
phous carbon, while the composition of the white particles 
appeared less easy to determine, though when rubbed over a 
watch-glass certain grains readily scratched the surface. 

The material was then digested over a steam-bath for 
many hours with strong hydrofluoric acid, and some of the 
white particles disappeared, showing them to have been 
silicious. Most of them, however, resisted the action of the 
acid. These last were carefully separated by hand, and ap- 
peared to the eye like a quantity of fine, white, beach sand, 
and under the microscope they were transparent and of a 
brilliant lustre. A single particle was then mounted in a 
point of metallic lead, and when drawn across a watch-crystal 
it gave out the familiar singing noise so characteristic of a 
glass-cutter^s tool, and with the same result, namely, of actually 
cutting the glass completely through. To verify the phe- 
nomenon, successive particles were used for the purpose, and 
with the same result. The experiment was then tried on a 
topaz, and the same little mineral point was found to scratch 
topaz almost as readily as it did glass. It was finally ap- 
plied to a polished sapphire, and neadily scratched that also, 
proving beyond question that this residue of small, white, 
transparent grains must he diamond, though no well-formed 
crystals could be recognized. 

It has long been known that carbon segregates from mete- 
oric iron in the form of flne-grained graphite; and, when 
I AmerUsan Joumal of Solenoe, Vol. xlil, NoTeiikl)6r, 180t 



Haidinger found in the Arva iron a cubic form of graphite, 
it was suggested by Rose that the crystals might be pseudo- 
morphs of graphite after diamond. More recently Fletcher 
described a cubic form of graphite from the Youngdegin 
meteorite, under the name of Cliftonite.^ 

Finally, a meteoric stone which was seen to fall at Nowo- 
Urei, in Russia, in 1886, was discovered two years later to 
contain one per cent of a carbonaceous material, which not 
only had the crystalline form of the diamond but also its 
hardness, so that, instead of being regarded as a pseudomorph 
after diamond, it was compared with the black diamonds of 
Brazil, called **carbonado."' And, lastly, in the Cafion Diablo 
iron we have true diamonds, though of minute dimensions. 
Thus it would appear that, under certain conditions, metallic 
iron is the matrix of the diamond. 

Now, we further know that when cast iron is slowly cooled 
a considerable portion of the carbon separates in the condi- 
tion of graphite. Moreover, the high specific gravity of the 
earth as a whole, as compared with the materials which 
compose its crust, give us ground for the theory that the in- 
terior of our planet may be a mass of molten iron. There- 
fore it would seem to be not an unreasonable hypothesis, 
that diamonds may have been separated from this molten 
metal during the formation of the earth *s crust; and a sup- 
port for this hypothesis may be found in the fact that at the 
Kimberley mines of South Africa diamonds occur in, what 
appear to be, volcanic vents, filled with the products of the 
decomposition of intrusive material thrown up from great 
depths. 

The late Professor H. Carvill Lewis, in examining the 
materials from the greatest depths of the South African 
mines, came to the conclusion that the diamonds were formed 
by the action of the intrusive material on the carbonaceous 
shale there found, and on this ground predicted the discovery 
of diamonds in meteorites;^ but it must be remembered that 
a similar geological phenomenon appears on a grand scale in 
Greenland, and no diamonds have as yet been found in the 
Greenland iron% though they have been so carefully studied 
by the late Professor J. Lawrence Smith and others. 

It is difficult to conceive of any chemical reaction by which 
diamonds could be formed from the action of melted igneous 
rock on coal, and all attempts to prepare diamonds artificially 
by similar means have signally failed. 

The writer would urge that the segregation of carbon 
from molten iron is a well-known phenomenon, and the as- 
sociation of diamonds with amorphous carbon in the meteor- 
ite from Arizona indicates that under certain conditions such 
a segregation may take the form of diamond. The chief of 
these conditions is doubtless the length of time attending 
the crystallization, though it may also be affected by press- 
ure; and if the earth, as many believe, is simply a large iron 
meteorite covered with a crust, it seems perfectly possible 
that if we could go deep enough below the surface we should 
find diamonds in great abundance. 

•]llD.Maff.,7,m,18S7. 
* American Journal of Sdanoe, zxtL, p. 74. 
« BritlBh Aasoolation, 1880, p. WT. 
Ibld,18S7,i>.7S0. 
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THE NUMBER OF BROODS OP THE IMPORTED 
ELM-LEAF BEETLE. 



BY C. V. BILBT. 



At the meeting of the Entomological Club of the A. A. A.S. 
in Washington last autumn, Professor John B. Smith, it 
will be remembered, gave some interesting observations on 
this beetle, made at New Brunswick, N.J. As the some- 
what astonishing result of his observations, he stated that 
there was but one annual generation, and that the beetles 
actually went into hibernating quarters early in August. 
Professor Smithes statements were so emphatic, and evidently 
based on such careful observations, that they could not very 
well be gainsaid, but as they conflicted with my observations 
on the species in the latitude of Washington, for which I 
have recorded two generations, and exceptionally a third, 
I was anxious the present season, to go over the ground 
again, still more carefully than in the past, and, by rearing 
in confinement the first generation of larvae from the first 
eggs hatched, to thus verify, in a manner which could leave 
no possible doubt, the facts which I had previously recorded. 
In this brief note, I desire simply to state that at the present 
time (June 30) I have eggs laid by the second brood of 
beetles, i.e., the beetles obtained from larvae which were 
feeding during the month of May and early part of June, 
thus proving, in the most positive manner, that in the latitude 
of Washington there are at least two broods, and that the 
second brood of larvae will be feeding during July. 

The following from the Appendix to the second edition of 
Bulletin 6, Division of Entomology, Department of Agricul- 
ture, October, 1891, will bear repeating in this connection: — 
*' One statement in the life-history of the Imported Elm- 
Leaf Beetle, as given in the preceding pages, may have to 
be corrected in the light of the observations of the past six 
years, and that is in reference to the number of annual gen- 
erations. Like other leaf-beetles, this insect occupies an 
extended time in oviposition.-- The eggs appear to develop 
slowly in the ovaries, and a single female will deposit a 
number of the characteristic little yellow batches. This fact, 
taken in connection with the retardation of certain individ- 
uals of a generation, results in an inextricable confusion of 
broods. Adult beetles, pupae, larvae in all stages, and eggs, 
will be found upon trees at the same time, in Washington, 
during the months of June, July, August, and even later. 
From this fact it b almost impossible to estimate the num- 
ber of annual generations without the most careful breeding- 
cage experiments. There is no evidence that the facts upon 
record are based upon such careful experiments. Glover, 
in the annual report of this department for 1867, page 62, 
says: * After becoming pupae, in a few days the skin of the 
back splits open and the perfect insect crawls forth, furnished 
with wings, by means of which it is enabled to fly to other 
trees and deposit its eggs, thus spreading the nuisance to 
every elm in the neighborhood ; or it may ascend some tree 
and lay the eggs for a second generation, which destroys 
the second crop of leaves, frequently so enfeebling or ex- 
hausting the tree that it is unable to recover and eventually 
perishes.' Again, in the Annual Report for 1870, page 73, 
he says : * The perfect beetles appear in a few days and im- 
mediately fly up into the tree to lay their eggs for a second 
generation, which frequently destroys every leaf on the 
tree.' 

^^The European records deem strangely silent upon this 
point. In the articles by Leinweber and Frauenfeld, referred 
to upon page 6, there is no indication of the number of gen- 



erations, but it may be inferred that only one, namely, that 
of June and July, has been under observation. Heeger, 
however {loc, cit,, p. 114), says that * under favorable ci^ 
cumstances there are three to four generations during the 
whole summer. Toward the end of August the insect ceases 
feeding and retires — partly as larvae and partly as beetles— 
to winter rest under fallen leaves, in the cracks of bark, 
holes in the trunks of the trees, and in the ground itself.^ 
This observation was made near Vienna. 

''Our statement upon page 8 was a general one, based upon 
the observations in August This state of affairs may proba- 
bly hold in more northern regions, but in Washington it is 
safe to say that there are two generations, because, as just 
stated, newly developed beetles (the progeny of those which 
hibernate) appear in early June. These lay eggs, and, in 
fact, egg-laying may continue until the end of September, 
and larvae have actually been found by Mr. Pergande in 
October." 



THE REPTILIAN RATTLE. 

BY B. OABMAlf. 

Among the specimens secured by Dr. deorg Baur, in his 
explorations of the (Galapagos Islands, there are a number of 
large lizards of the genera Conolophus and Amblyrhynchus, 
which exhibit certain peculiarities in the spines of the dorsal 
crest. Externally each of the spines resembles the rattle of 
a small rattlesnake. The likeness was evidently brought 
about by causes similar to those through which the rattle 
was originated. In a measure, these spines conflrm my state- 
ment of the evolution of that organ as published in 1888 
(Bull. Mus. Comp. Zool., viii., 259). Figures 1-4, herewith, 
represent a couple of the nuchal spines in a lateral aspect 
and views, side and front, of one of the dorsal spines of the 
Galapagos lizard, Conolophus subcristatus. On making a 
longitudinal section of any of these spines they are seen to 
be wholly dermal and to contain neither bones nor muscles. 
Their epiderm is a little thicker than that of the scales on 
the flanks. It is apparent that for a time, after hatching, 
growth of the skin was rapid and regular. The spines de- 
veloped during this period were subpyramidal ; they tapered 
so much, on back as on neck, that the slough came off 
readily and was lost A periodic growth was taken on in 
later stages, and, the spines having become more elongate, a 
slight constriction was formed around the base, from folding 
the skin by bending the spine from side to side. Becoming 
still more elongate, the foldings meanwhile increasing in 
extent and depth, a stage was Anally reached which, may- 
hap aided by shrinkage, retained the epiderm of the spine in 
place as a cap after the general slough was cast. Thus one 
thickness after another was added to the covering of the 
spine, each of the older being shoved farther up, by growth, 
so as to expose below it a band of the newer cuticle. The 
folded lower edge, the collar, of the cap rested in a basal 
groove or furrow, and prevented displacement. Elach cap 
was closely applied to that beneath it, and the spine as a 
whole was solid. Outwardly the spines resemble rattles; 
internally the caps rest one upon another too closely to 
rattle. 

The tip of the tail of the common snake ends in a spine 
somewhat like that in the crest of the lizard. It differs in 
containing a bone, the end of the vertebral column. Slough- 
ing is similar in the two cases, a slight variation only being 
induced on account of the included vertebra. On most 
snakes the spine tapers greatly, and the cap is carried off in 
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the slough. On a few there are constrictions and ridges 
around the cap, that recall those on the spines of the lizard. 
As it happens, those marked in this manner are the nearest 
living allies of the rattlesnakes. In the paper on the Evo- 
lution of the Battle, above cited, the copperhead, Ancis- 
trodon (Fig. 6), was brought forward as most nearly rep- 
resenting the ancestor of the smaller rattlesnakes, Sis- 
trurus; and the bushmaster, Lachesis (Fig. 6), of northern 
South America, was suggested as the most likely for the 
large rattlers, Crotaius. These forms were pointed out as so 
nearly approximating a condition from which the possession 
of a rattle was a necessary consequence that we might at 
any time expect to find individuals on which the caps were 
mechanically retained. My conclusions in regard to the 
inception of the rattle seem to be indirectly confirmed by 
what obtains on the lizards. This will be the more apparent 
if it is borne in mind that the present development of the 
rattle (Figs. 7-9) embraces much that is a consequence of its 




. 1-2, nuchal spines, and 8-4, a dorsal spine of Oonolophos satxsiistatas ; 
Tig, fi» tan of Andstrodon oontortrU ; Fig. 6, tall of Laohesls mntus; Fig. 7, 
Stetronis catenatos, at birth ; Figs. 8-9, Crotaius oonfluentua 

possession, much that has been induced by its presence and 
use. The greater part of the shortening-forward in the ex- 
tremity of the tail, of the compacting and consolidation of 
the posterior vertebrae, with the enlargement of the cap to 
include them, and much of the development of the caudal 
muscles must be eliminated before one can realize the pri- 
mary condition of the rattle, a condition which was, no 
doubt, but a little advanced upon that now existing in An- 
cistrodon and Lachesis, as sketched in Figs. 5 and 6. 
Mus. C(«ip. Zool., Cambridge, Mass. 



OPPOSITION OF MARS. 

BY SDGAB L. LABKIN. 



The coming opposition of Mars will be of interest to as- 
tronomers throughout the world ; and extensive preparations 
are being made to observe it. The face of the god of war is 
sure to be watched, drawn, and photographed with more 
care than ever before. And the most perfect spectroscopes 
made will be turned on his ruddy disk. The sun, earth, 



and Mars will be on the same straight line nearly, on Aug. 
3 at 13 h. 13 m., or at 1 h. 13 m. a.m., Aug. 4, 1892. The 
time of the opposition will be favorable for observation, since 
the earth passes its aphelion on July 1, while Mars does not 
pass his perihelion until Sept, 7. That is, the earth will be 
34 days only past the time when at its greatest distance from 
the sun ; and Idars but 35 days from its nearest approach. 
If these dates could coincide — opposition take place when 
the earth is at a maximum and Mars at a minimum distance 
from the sun — then would the earth and Mars be at a 
minimum distance from each other, or 33,864,000 miles ; in 
which computation a solar parallax of 8.8" and a mean dis- 
tance of Mars of 141,500,000 miles were employed. However, 
since the opposition will occur midway between, it is proba- 
ble that, at the moment of the nearest approach of the two 
planets, they will be distant about 35,500,000 miles. 

The last opposition favorable for close observation was on 
Sept. 5, 1877; at whioh approach, Prosessor Asaph Hall dis- 
covered two minute moons in revolution around our neigh- 
boring world. This important discovery is best given in 
Professor HalFs own language: ^'The sweep around the 
' planet was repeated several times on the night of Aug. 11, 
and at half-past two o'clock I found a faint object on the 
following side and a little north of the planet, which after- 
wards proved to be the outer satellite. On Aug. 16 the 
object was found again on the following side of the* planet. 
On Aug. 17, while watching for the outer satellite, I discov- 
ered the inner one.'' Perhaps this optical discovery reveals 
the power of modem telescopes in a manner more impressive 
than any other, thus: ''The outer one was seen with the 
telescope at a distance from the earth of 7,000,000 times its 
diameter. The proportion would be that of a ball two inches 
in diameter viewed at a distance equal to that between the 
cities of Boston and New York " (Newcomb and Holden, 
•'Astronomy," p. 338). 

These moons were seen with the 26-inch glass at Washing- 
ton ; but now a 36-inch telescope is in waiting for Mars, and 
none can predict what will be discovered. The satellites are 
estimated to be 6 and 7 miles in diameter; and they have a 
most rapid motion. It is well to note some ot * the facts 
about these bodies that served a great purpose, in sweeping 
away that mythology of astronomy, the nebular hypothesis. 
Distances from centre of Mars : Deimos, 14,600 miles ; Phobos, 
5,800 miles. Times of revolution: Deimos, 30 h. 18 m. ; 
Phobos, 7 h. 39 m. But it requires 24 h. 37 m. for Mars to 
turn on its axis, which divided by 7 h. 39 m. equals 3.22; 
that is, the inhabitants of Mars have 3.22 months of Phobos 
every day. This moon rises in the west and passes through 
a phase in 1 h. 55 m. Deimos is 130 h. 37 m. from rising to 
rising, or 65 h. 18 m. from rising to setting. Its gain over 
the rotation of Mars is 3^ 24' per hour, hence it requires 106 
hours to gain a whole revolution, which, added to the diurnal 
rotation of the planet, gives the 130 h. 37 m. * But 65 h. 18 
m. equals 2.155 months of Deimos; therefore the other satel- 
lite passes more than two full sets of phases while above the 
martial horizon, with plenty of eclipses beside. 

The main interest in the next opposition rests in the hope 
that an accurate map of Mars can be made, or that good photo- 
graphs can be secured, or that the spectroscope may make 
further revelations concerning the absorption of solar rays 
by its atmosphere, or that the lines due to the vapor of 
water may be seen to better advantage, if possible, than at 
the last. Professor C. A. Young, "Astronomy," p. 337, says: 
•' The probability is that its density is considerably less than 
that of our own atmosphere. Dr. Huggins has found with 



Digitized by 



Google 



i8 



SCIENCE. 



[Vol. XX. No 492 



the spectroscope unequivocal evidence of the presence of 
aqueous vapor." 

The idea that water exists on Mars is supported by the 
fact that white patches are seen on the poles, and that these 
vary in size with variations of inclination of the axis toward 
the sun. The white area is now well seen at this observa- 
tory on one of the poles. So rapid has been the advance in 
celestial photography, and in spectroscopy, and aIso in the 
size of telescopic objectives during the last 16 years, that 
without doubt much additional knowledge of Mars will be 
gained in August. 

Kdox CoUege Otoerratoiy, Oalesburg, 111., July 1. 



CROSS-FERTILIZING AND HYBRIDIZING. 

Thb following excellent suggestions are from the emi- 
nent horticulturist. Professor T. J. Burrill, of the Illinois 
experiment station. The subject is one calling for the co- 
operation of farmers and fruit growers everywhere with the 
experiment stations, for where nature has laid the founda- 
tion for improvement by giving us such a wild seedling as 
the Concord grape, that should be made the basis for further 
work. 

Cross-fertilizing and hybridizing have been carried on to 
some extent, both for the effects of crossing and for the pur- 
pose of producing, if possible, new varieties of value. A 
number of crosses have been made in the apple, as for in- 
stance, between Ben Davis and Grimes, Ben Davis and 
Minkler, or Ben Davis and Duchess, with a view of getting 
something that will bear like the Ben Davis, but have the 
better quality of Grimes or Minkler, having the keeping 
quality of Ben Davis and the hardiness of tree of the Duch- 
ess. DiflPerent varieties of strawberries have been crossed, 
and plan tff^ are growing from the crossed seed. Blackberry 
varieti^ have been crossed, seeds planted, and plants are 
growing. Raspberries have been crossed — black varieties 
together, red Varieties together, black with red, and black- 
berries with raspberries. We have now ready for planting 
more than a quart of seed from crossed raspberry and black- 
berry, or from selected varieties. 

Results are problematical, but there is certainly great 
room for improvement in our blackberries and raspberries. 
There is entirely too much seed for the amount of flesh. 
When we consider that our apples originated from a crab in 
no way superior to many of our own native wild crabs, and 
the excellence that has been developed by cultivation and 
selection, what may we not expect from our raspberries and 
blackberries, which are so much better naturally ? We have 
only begun with the raspberry and blackberry group of plants. 
I believe none of the blackberries or dewberries now cultivated 
are the result of growing plants from seed, but that all are the 
result of propagating natural seedlings, and it is not at all 
certain that we have yet the best of the wild varieties. Most 
of our raspberries are the result of chance. 

During the past three seasons some work has been done 
in the line of crossing and selecting corn. The results seem 
to indicate that corn grown from crossing two distinct varie- 
ties will be larger than the average of the kinds crossed, or 
where the parents are nearly equal in value. To be sure, 
nothing has yet been reported in that line, though there 
would seem to have been abundant time for seedlings to 
have been grown. If the results of our crosses in corn are 
to serve as an index, we might expect to find in a second or 
third generation fruit of the Vinifera type on vines of the 



Labrusca. There is a great difference in the susceptibility 
of fruits to the influence of man. Our grapes have had 
more time spent on them, extending over a longer period, 
than have our strawberries; yet the results from grapes are 
hardly to be compared with the results from strawberries. 

A small start has been made in the growth of nuts. The 
attempts at improvement heretofore have been confined 
almost exclusively to the pecan and chestnut. Attempts at 
improvement by growing seedlings from the best native 
trees have usually been a disappointment, because the seed- 
lings have been inferior to the tree from which seed was 
taken, just as 999 of every 1,000 seedlings grown from the 
Concord grape have been so inferior to the parent as to be 
unworthy of general distribution. But it must be remem- 
bered that while there are comparatively few chances for 
improvement by growing seedlings there are none from 
simply budding or grafting. 

The filbert and walnut of Europe are too tender for our 
climate. Why may not our hazelnut and walnut be im- 
proved so as to take their places, and be made valuable crops 
for the rough lands along our streams ? 



NOTES AND NEWS. 



An interesting feature has been added to the first United 
States Food Exhibition, to be held at Madison Square Garden, 
New York, in October next, in the way of a national exhibit of 
dairy products. This department will be in charge of Professor 
James Cheesman, who represented the dairy interests of the 
United States at the late Paris Exposition. Professor Cheesman 
has a wide reputation as a dairy expert and as an authority on all 
matters pertaining to the dairy interests. This part of the expo- 
sition promises to be one of its most popular features. 

— The Journal de Colmar of June 19 says : The president of 
the committee entrusted with the erection of a monument to 
Him has received a letter from the maire of Strasburg, in which 
he makes the following statement : *' I have the pleasure of an- 
nouncing that, upon the receipt of your letter of the 28d, relative 
to the participation of the city of Strasburg in the erection of a 
monument to M. G. A. Him, the municipal council has deter- 
mined to contribute to this work the sum of 800 marks. I have 
ordered this amount to be credited to you, and it may be obtained 
from the municipal collector, who will transfer it to the treasurer 
of the committee, M. Baer. I trust that the example of Stras- 
burg will find many imitators." 

— Cornell University closed the college year 1891-2 on June 16, 
conferring above 300 degrees, of which about one-half were in 
scientific and technical courses, and a large number of which were 
the higher degrees. The graduating class was the largest in the 
history of the University, and is said to have been the strongest. 
The year terminates the connection of a number of the members 
of the faculty with the university, and this fact and the antici- 
pated growth for the coming year will render it necessary to ap- 
point a still larger number of new professors and instructors. 
The indications, judging from the numbers entering at the June 
examinations, are said to point to an entering class in September 
of not far from 500, and of probably fifteen or twenty per cent 
more in the upper classes and as graduate students, making a 
probable total of about 1,600 in all departments and classes. Sib- 
ley College, with its special and graduate schools and depart- 
ments in mechanical engineering, will prepare for a total of 625 
students, a hundred more than in 1891-2. In addition to new 
appointments already made, it is expected that professorships will 
be filled in geology, chemistry, and possibly one or 4;wo other 
subjects; also a number of assistant professorships and many 
instructorshipe in all departments, including physics, engineering, 
and mechanic arts. The appointments in scientific departments 
are usually such as demand familiarity with laboratory instruc- 
tion, especially in electricity and mechanics. 



Digitized by 



Google 



July 8, 1892.] 



SCIENCE. 



19 



— A Gec^aphioal Exhibition, we learn from the Proceedings of 
the Royal Geographical Society, will be opened this summer at 
Moscow, in connection with the two International Congresses of 
Prehistoric ArchsBology and Anthropology, which are to be held 
in the ancient Russian capital. The General Staff will exhibit a 
collection of all the maps, descriptions, and surveys made by 
Russian travellers in Central Asia, China, and Korea, which are 
deposited in the Topographical Department of the General Staff 
and the Scientific Military Committee. They will show also the 
recently- published maps, based upon surveys in the Empire and 
adjacent countries. A catalogue of these works is now in prepa- 
ration. 

— The degree of M.A. was conferred, honoris causa, upon Pro- 
fessor Edward Sylvester Morse at the recent Harvard commence- 
ment Professor Morse was bom in Portland, Me., in 1888. 
When but thirteen years of age he began to form a collection of 
minerals and shells. His first occupation was as a mechanical 
draughtsman at the Portland locomotive works. Afterward he 
made drawings on wood for a Boston concern. In 1852 he began 
a course of study under Agassiz at the Museum of Comparative 
Zoology in Cambridge. In 1866 he founded the American Natu- 
ralist, now published in Philadelphia. In 1868 he was made a 
fellow of the American Academy of Arts and Sciences. In 1871 
Bowdoin College gave him the degree of doctor of philosophy. 
In 1874 Harvard elected him to a university lectureship, and he 
was also chosen vice-president of the American Association for 
the Advancement of Science, of which association he afterward 
became president. While studying marine zoology in Japan he 
accepted a professorship in the Imperial University at Tokio. He 
made several other visits to Japan, and formed a collection which 
was recently sold to the Boston Museum of Fine Arts. Professor 
Morse is also the inventor of numerous ingenious appliances for 
both scientific and domestic uses. 

— The British consul in Hainan, in his last report, says, ac- 
cording to Nature, that during the past year he has made two 
journeys in that island, one to certain prominent hills near Hoi- 
bow, known as the *' Hummocks, '* which lie fifteen miles to the 
west, on the road to Ch'eng mai, the other a gunboat cruise to 
Hansui Bay. The people at both these places, and presumably all 
along the north-west coast, though believing themselves Chinese, 
speak a language which is not only not Chinese, but has a large 
percentage of the words exactly similar to Siamese, Shan, Laos, 
or Muong. The type of the people, too, is decidedly Shan, with- 
out the typical Chinese almond eye. At one time (1,000 years 
ago) the Ai-lau or Nan-chau Empire of the Thai race extended 
from Yun-nan to the sea, and the modern Muongs of Tonquin, 
like the Shans of the Kwangst province, the ancestors of both of 
which tribes belonged to that empire, probably sent colonies over 
to Hainan ; or the Chinese generals may have sent prisoners of 
war over. It is certain that some, at least, of the unlettered, but 
by no means uncivilized, tribes in the central parts of Hainan 
speak a type of language which is totally different from that spo- 
ken by the Shan-speaking tribes of the north-west coast. Yet 
tbe Chinese indiscriminately call aH the non-Chinese Hainan dia- 
lects the Li language. The subject, Mr. Parker says, is one of 
great interest, well worth the attention of travellers. It was his 
intention to pursue the inquiry when making a commercial tour 
of inspection round the island, but his transfer to another post 
compels him to abandon his scheme. 

— The latest researches of the Finnish expedition to the Kola 
Peninsula will modify, as we learn from Nature, the position of 
the line which now represents on our maps the northern limits of 
tree-vegetation in that part of Northern Europe. The northern 
limit of coniferous forests follows a sinuous line which crosses 
the peninsula from the north-west to the south east. But it now 
appears that birch penetrates much farther north than the conif- 
«tni8 trees, and that birch forests or groves may be considered as 
oonstitating a separate outer zone which fringes the former. The 
northern limits of birch groves are represented by a very broken 
line, as they penetrate most of the valleys, almost down to the 
«ea-8bore ; so that the tundras not only occupy but a narrow space 
along the sea- coast, but they are also broken by the extensions of 



birch forests down the valleys. As to the tundras which have 
been shown of late in the interior of the peninsula, and have been 
marked on Drude's map in Berghaus's atlas, the Finnish explorers 
remark that the treeless spaces on the Ponoi are not tundras but 
extensive marshes, the vegetation of which belongs to the forest 
region. The Arctic or tundra vegetation is thus limited to a nar- 
row and irregular zone along the coast, and to a few elevated 
points in tbe interior of the peninsula, like the Khibin tundras, or 
the Luyavrurt (1,120 metres high). The conifer forests, whose 
northern limit offers much fewer sinuosities than the northern 
limit of birch growths, consist of fir and Scotch fir; sometimes 
the former and sometimes the latter extending up to the northern 
border of the coniferous zone. 

— A sealed bottle containing a paper requesting the finder to 
report the place and date of discovery was thrown into tbe sea at 
Coatham Pier, Redcar, by Mr. T. M. Follow, on Oct. 8, 1891. On 
April 12, 1802, according to the Proceedings of the Royal Geo- 
graphical Society, the bottle was picked up by a fisherman off the 
island of Hjelmeso, in the extreme north of Norway. The bottle 
had been immersed for six months, and the shortest distance 
between the two points is 1,400 miles. This observation con- 
firms the general set of the currents from the east coast of Britain, 
at first south-easterly and then northerly along the continental 
coast, as shown in Mohn's map of surface drift in the North Sea 
and Norwegian Sea in Petermann's ** Ergftnzungsheft," No. 79, 
for 1885. 

— The Russian Official Messenger (April 22) announces that 
the Ministry of Domains has decided to make, next summer, the 
following explorations in Caucasia: (1) The exploration of the 
mineral springs of the Eastern Caucasus having now been com- 
pleted, to carry out a similar work in Central and West Trans- 
caucasia; namely, the mineral waters of Khvedur, Uravel, Tfeiku- 
ban. Platen, and others, in the governments of Tiflis and Kutais, 
and in the Cbernomorsk District ; (2) to continue the systematic 
geological exploration of the government of Tiflis, especially of 
the valleys of the Yora and the Alazan in Kahetia, and their min- 
eral resources, in view of the projected construction of a railway 
in Kahetia ; and (8) as the detailed study of the Apsheron naphtha 
region was terminated last year, and the map of the region is 
ready, to complete the exploration of the Caspian coast naphtha 
region, and to explore the nickel ores of Dagbestan. The geolo- 
gist, Simonovich, and the mining officers, Konshin, Barbot-de- 
Mamy, and Gavriloff, are commissioned for this purpose, while 
M. Rughevich is commissioned to explore the naphtha region along 
the new Petrovsk branch of the Vladikavkaz Railway, which 
yielded last year 15,000 tons of naphtha, and promises to become 
an important centre of naphtha industry. 

— Professor Elihu Thomson, the inventor of the Thomson- 
Houston Electric Company, contributes an entertaining, scientific, 
and thoughtful paper on •* Future Electrical Development," to the 
July New England Magazine, He explains the possibilities of 
electricity, in all the public and private conveniences of life, and 
gives practical examples of its application to manufactures, rapid 
transit, and domestic offices, such as cooking, ironing, heating, 
gardening, raising fruit and vegetables, etc. 

— Macmillan & Co. announce the issue of a new and extensively 
revised edition of Mr. Brace's •• American Commonwealth.'' It is 
to be expected that this new edition will take notice of the many 
important changes which have occurred since the )vork was first 
issued. It is to be copyrighted in America. The same publishers 
have already issued more than half of Stephen's ** Dictionary of 
Biography," one volume of which is published quarterly. Thirty 
out of a total of fifty volumes have appeared so far, and the enter- 
prise is so well in hand that there will be no break in the publica- 
tion of the remaining parts. The work when completed will 
contain at least thirty thousand articles by writers of acknowl- 
edged eminence in their several departments. The memoirs are 
the result of personal research, and much information has been 
obtained from sources that have not before been utilized. It has 
been the aim of the editors to omit nothing of importance and to 
supply full, accurate, and concise biographies, excluding, of course, 
those of persons still living. 
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ON THE UNCERTAINTY OF CONCLUSIONS.* 

BY T. O, MXNDBKBAIiL. 

About seven years ago, on the morning of a cold day in 
winter, a rough-looking, scantily- dressed man was observed 
to leave a freight oar, which was standing upon a side-track 
near a small country town, and make his way rapidly into 
the fields and woods beyond. 

From his appearance it was evident that he belonged to 
that vast army of tramps which is never in need of mobiliza- 
tion and which carries upon its muster-rolls many who 
possess most of the virtues of the good and none of the 
vices of the bad, having lost only the power of further re- 
sistance against continued antagonism and unfriendly en- 
vironment 

The behavior of this man excited no comment, and his 
existence was remembered a few hours later only because of 
the discovery of the body of a stranger, who had evidently 
been murdered, on the floor of the car which he had been 
seen to leave. Pursuit followed immediately, and capture 
within a day or two. One or two clever detectives interested 
themselves in finding evidence of his guilt, and within a few 
days had prepared a case which lacked little in the detail of 
its elaboration or in its artistic finish. 

It was proved that two strangers were seen in the suburbs 
of the town at a late hour on the previous night, although 
they were not together. The prisoner was identified beyond 
doubt as the man who hastily left the car in the morning. 
The murderer had left no means of identification except a 
small piece of muslin, evidently torn from the sleeve of his 
shirt, and which was stained with the blood of his victim. 
On the arrest of the prisoner one or two blood stains were 
found upon his clothing, and, what was more convincing 
than all else, the bit of sleeve found in the car fitted exactly 
into the place in his own garment, from which it must have 
been torn in the struggle which preceded the crime. 

> Address as retiring president, dellTered Jan. 80, 189S, before the Phlloto- 
phloal Society of Washington. 



While all of this evidence might be classified as *' circum- 
stantial," it was so complete and satisfactory that no jury 
could be expected to entertain serious doubt as to the guilt 
of the prisoner, and, in spite of his protestations of inno- 
cence, a sentence to life imprisonment was in accord with 
the judgment of the general public. 

Only a few weeks since this man was set free and declared 
to be innocent of the crime for which he had already served 
seven years at hard labor, the misleading character of the 
evidence on which he was convicted having been exposed 
through the voluntary confession of the real criminal. The 
facts thus brought out were, briefly, as follows : — 

There were three men in the case. The first, who was 
afterward murdered, slept upon the floor of the car when 
the second, the real murderer, entered it. In the daric he 
stumbled over the sleeping man, who awoke and immediately 
attacked him. The quarrel did not last long, the original 
occupant being left dead upon the floor of the car while the 
murderer quickly made his escape, leaving the village and 
neighborhood behind him as far and as fast as possible. An 
hour or two later the third man, seeking shelter and sleep, 
flnds his way into the car, and dropping on the floor, is soon 
in a deep slumber. He awakes at break of day to find that 
a dead man has been his companion, and to see that his own 
sleeve is smeared with the blood of the victim. Alarmed 
by this discovery, and realizing in some degree the perilous 
position in which he is thus placed, he tears off the stained 
portion of his garment, and, hastily leaving the car, he flees 
from the scene as rapidly as possible. 

Nothing can be more simple or more satisfactory than this 
account of the affair, and yet nothing is more natural than 
that he should be accused of the crime and* brought to trial. 
The evidence against him was convincing, and it was all abso- 
lutely true. It was not strange, therefore, that his conviction 
and imprisonment should follow. 

It will doubtless appear to many that the foregoing is too 
closely allied to the sensational to serve fitly as an introduc- 
tion to an address prepared for a society of philosophers, and 
I am ready to acknowledge the apparent validity of the crit- 
icism. I am led to its selection, however, because it is an 
account of an actual occurrence, which illustrates in a man- 
ner not to be misunderstood a not unrecognized proposition 
to a brief exposition and partial development of which I ask 
your attention this evening. This proposition is that, in the 
treatment of many questions with which we are confronted 
in this world, our premises may be absolutely true and our 
logical processes apparently unassailable and yet our conclu- 
sions very much in error. 

No department of human knowledge or region of mental 
activity will fail to yield ample illustration and proof of this 
proposition. An astonishingly large number of debatable 
questions present themselves to the human intellect. Many 
of them are conceded to be of such a nature that differences 
of opinion concerning them must continue, perhaps, indefi- 
nitely. 

But there is a very large and a very important class of 
problems, the solution of which is apparently not impossible 
and often seemingly easy, regarding which the most diverse 
views are most persistently held by persons not differing^ 
greatly in intelligence or intellectual training. 

Men whose business it is to weigh evidence and to reach cor- 
rect conclusions, in spite of inadequacy of information and 
perversion of logic, constitute no exception to this statement, 
but, on the contrary, furnish many of its most notable illus- 
trations. 
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Many of the questions which present themselves to our 
jurists and juries are simply questions of fact, and the testi- 
mony on which the determination of such questions depends 
often comes from persons who are neither interested nor dis- 
honest In such cases it ought to he easy to reach a true 
conclusion, hut there is often failure, growing out of honest 
differences of opinion. 

An eminent attorney not long since referred in conversa- 
tion to a certain decision of the Supreme Court of the United 
States concerning which there had heen a strong dissenting 
minority. The question was one which involved neither 
passion nor politics, and he declared that to him it seemed 
utterly impossible for a disciplined mind to reach other than 
one conclusion regarding it. 

In any review of this subject, such as is here suggested, it is 
neither necessary nor proper to refer to the numerous in- 
stances of utter failure in our judicial system, attributable to 
a lack of integrity on the part of those who administer the 
laws or to the mischievous results of appeals to passion or 
prejudice by unprincipled advocates. It is sufficient to recog- 
nize the fact that failure in the administration of law is not 
nnconmion where witnesses are honest, juries intelligent and 
well-meaning, and judges incorruptible. 

The rapidly increasing number of controversies within the 
church, to say nothing of those in which the disputants are 
on opposite sides of the wall, show conclusively that the 
logic of the theologian must sometimes go at a limping gait. 
In political or social economy there is great diversity of 
opinion among good and able men. Certain financial legis- 
lation by Congress is honestly thought by many people to be 
necessary to prevent widespread disaster and the financial 
ruin of one of the largest and most important classes of our 
citisens; by other equally intelligent and equally honest men 
SQcb action on the part of the National Legislature is con- 
demned as dishonest in principle and sure to be fatal to the 
hosiness interests of the country. 

A large number of able and patriotic men address them- 
selves to the solution of the problem of the adjustment of 
duties upon imported merchandise. All have access to the 
same store of experience ; the discussions and investigations 
of the past are open to all alike. In the end, however, their 
conclusions, even as to elementary principles, are diamet- 
neally opposed to each other. 

Bat I have neither the time nor the disposition to enter 
bto an exhaustive examination into the miscarriage of logic 
in the regions of politics, religion, or social science. I must 
restrict myself to some consideration of the uncertainty of 
conclusions reached by what may be broadly included under 
the general term ''the exact sciences,*' a division of the sub- 
ject not unlikely, I hope, to be of some interest to members 
of this society. 

At the threshold of the investigation we are confronted by 
the term *' exact sciences,'* and it is of the utmost importance 
to reach a clear understanding of the meaning of this phrase, 
in the beginning. By some writers its application is limited 
to the mathematical sciences or substantially to pure math- 
ematics. This does not seem, however, to be in accord with 
the general usage among scientific men, and a wider signifi- 
cance will be here given to it. 

Pure mathematics may, and possibly must, be regarded 
ssamode of thought; as symbolic logic; as an abridgment 
of mental processes by the selection of that which is com- 
mon to all, and its formal expression by means of signs and 

symbols. Intellectual operations which, on account of their 

complexity and length, would be possible only to a few of 



the highest capacity are by the aid of mathematics brought 
within the range of the many. In virtue of the simple and 
beautiful nomenclature of the science, one can see at a glance, 
in a formula or equation, the various relations, primary and 
secondary, direct and implied, which exist among the sev- 
eral magnitudes involved, which, if expressed or defined in 
ordinary language, would be beyond the understanding of 
most intelligent people. 

The principles and rules governing mathematical opera- 
tions have been, in the main, so well worked out and so uni- 
versally agreed upon that in mathematics one can hardly 
go astray, at least not without the certainty of almost imme- 
diate detection and conviction at the hands of many skilled 
in the use of this wonderful intellectual device. When deal- 
ing with quantity in the abstract, or with matter under just 
such restrictions or possessed of just such properties as are 
prescribed, mathematics becomes a machine of certain per- 
formance, the output of which can only be in error through 
the conscious or unconscious mistakes of* the operator. As 
such it challenges the admiration of all, and it must forever 
be regarded as among the first, if not, indeed, the very first, 
of the few really splendid creations of the human intellect 
When Plato, in reply to a question as to the occupation of 
the Deity, answered, '*He geometrizes continually," he emr 
phasized the dignity and the incontrovertibility of mathe- 
matical reasoning. 

. It is no refiection, then, upon the importance and value of 
the science of mathematics to leave it upon the pedestal 
which it rightfully occupies, considering it as separate and 
apart from other sciences. In their development it may 
and does play a most important part, in which, however, it 
is identified rather with the investigator than with the sub- 
ject investigated ; for, in studying the elementary principles 
of abstract dynamics, one may follow the now somewhat 
antiquated and cumbersome processes of Newton or the more 
simple and elegant methods of Clifford or Maxwell, but the 
results will in all cases be the same. 

Before finally dismissing the pure mathematics, however, 
especial attention must be invited to one or two principles 
involved in their application by way of contrast with the 
conditiou of things which exists in the domain of the other 
sciences. It is sometimes declared by way of a criticism of 
mathematics that ** what comes out of it is never better than 
what goes in." In a certain narrow sense this is true, but 
in a broader and truer sense it is as false as it would be to 
say that grain and fruit are no better than the soil from 
which they spring. 

The mathematician has the great advantage over the 
physicist, the chemist, or the geologist that he not only can, 
but almost necessarily must, completely define the elemei^ 
with which he has to deal. If he deals with matter, before 
he can put it into his equations he must needs restrict it as 
to form and dimensions and endow it with definite physical 
properties, the relations of which are capable of analytical 
expression. If, after this, bis power of analysis is sufficiently 
great, the conclusions which he reaches can have no element 
of uncertainty in them, provided always they are considered 
as referring only to the supposititious material with which 
the investigation was begun. That the conclusions are not 
in harmony with known phenomena is evidence only of the 
fact that the material of nature is not the material which is 
symbolized in the formula, and that certain properties which 
are common to both are modified in the former by the pres- 
ence of others which are not attributed to the latter. When 
MacCullagh, Neuman, Stokes, Sir William Thomson, or Max- 
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well, each evolves a dyDamical or mechanical theory of light, 
a lack of agreement among them or with known principles 
of optics can generally be traced to the fact that the medium 
in which they suppose the action to take place has not been 
endowed with the same common properties by all, and that 
in every case it falls short of an exact representation of the 
real ether itself. With this important restriction upon 
mathematical reasoning kept continually in mind, mathe- 
matics may be safely set aside as the **one science of pre- 
cision." 

What, now, are the characteristics of the so-called ** exact 
sciences " other than pure mathematics ? Without attempt- 
ing a rigorous definition or a precise classification, it is suffi- 
cient for the purpose at hand to declare that the exact sci- 
ences are those whose conclusions are capable of being, and 
for the most part are, established by experiment and verified 
prediction. 

Among these ex|ict sciences the most notable, in degree of 
exactness, is the science of astronomy. Although the con- 
clusions reached in the study of astronomy may not in gen- 
eral be established by experiment, the marvellous accuracy 
with which its predictions are verified has long ago placed 
it far in advance of other sciences. An inquiry into the 
cause of this excellence will not show that the logic of the 
astronomer is any more rigorous than that of many others 
engaged in scientific research, but rather that the premises 
on which he reasons are simpler, and, what is of greater im- 
portance, more nearly sufficient. Until a very recent period 
in its history, astronomy, although dealing with matter, has 
been concerned almost entirely with only one of its many 
properties. The one property thus far assumed to be com- 
mon to all matter is that long-known but still mysterious 
attraction in virtue of which there exists a stress between 
every particle and every other particle in the universe, ac- 
cording to a law the discovery and exposition of which justly 
entitles Newton to be considered the greatest philosopher of 
all ages. It happens that the hundreds and possibly thous- 
ands of other properties possessed by, or inherent in, matter 
have little if any influence on the dynamics of masses widely 
separated from each other, and therefore a knowledge of the 
law of gravitation seems to be sufficient to enable the astron- 
omer, having, of course, obtained the necessary data from 
observation, to trace the paths of the planets and to foretell 
the configuration of the heavens many years in advance. 
Within the past twenty-five years, however, the splendid 
discovery of spectroscopy, aided by great improvements in 
photography, has given rise to a new astronomy, known as 
physical, as distinguished from gravitational astronomy. 
The new science deals with a matter of many properties, 
i|^me of which are but little understood While its conclu- 
sions are of vital importance and of intense interest, they 
result from deductions in which the premises are insufficient 
and are proportionately uncertain. The new astronomy 
must for a long time abound in contradictions and contro- 
Tersies, until, and largely through its development, we shall 
possess a knowledge of the properties of matter when sub- 
jected to conditions differing enormously from those with 
which we are now quite familiar. Because one astronomer 
declares that the temperature of the sun is 20,000^ F., and 
another, equally honest and capable, says it is not less than 
30,000,000*^ F., it must not be inferred, and it never is, except 
hj the superficial, that the whole science of solar energy is a 
tissue of falsehoods, and that those engaged in its development 
are deliberately planning an imposition upon the general 
public. Even such widely varying results as these may be 



based on observations that are entirely correct and experi- 
ments that are beyond criticism. The discussion of the re- 
sults obtained by observation and experiment may follow, in 
both cases, the very best models, and yet the conclusions may 
be erroneous and contradictory, owing to the insufficiency of 
data in the beginning. 

Unfortunately the omission of one or more important 
quantities from the equations of condition is not always 
known or suspected. The older, more exact astronomy is 
occasionally caught tripping in this way. An interesting 
example of recent occurrence is to be found in certain ob- 
servations for stellar parallax made a few years ago by 
members of our own society. The observations were long 
continued, the instruments used were of a high character, and 
the observers were skilful. These conditions unquestionably 
promise success. It was something of a surprise, therefore, 
when a reduction of the observations gave for the parallax 
a negative result. As such a result could in no way be pos- 
sible, except, perhaps, through the assistance and interven- 
tion of a curvature in space (in virtue of which if a man's 
vision was not limited he would, by looking straight for- 
ward, see the back of his own head), it was assumed that the 
work was not as well done as it seemed to be, or that some 
imperfection in the instrumental appliances had been over- 
looked. It now appears, however, that this record may be 
reopened, and that the results may prove to be of as great 
value as originally anticipated. Eesearclies carried on dur- 
ing the past year or two have with little doubt established 
the fact that the latitude of a point on the earth's surface is 
not a fixed quantity, but that on the contrary it varies through 
a small range .during a period somewhat greater than a year. 
It is believed that if this hitherto unsuspected variation be 
applied to the parallax observations, referred to above, the 
seeming absurdity of the result will vanish. 

If astronomy, the foremost of the exact sciences, is not 
free from the fault of basing conclusions upon insufficient 
premises, it will not be expected that among other sciences 
the evil will be of less magnitude. 

When we consider the sciences of heat, light, electricity, 
magnetism, and other specially investigated properties of 
matter, all of which are usually included under the general 
head of ** Physics," we meet with a formidable rival of as- 
tronomy in the extent to which they are entitled to be con- 
sidered as exact sciences. 

Physics treats of all the properties of matter, not omitting 
that which is the special domain of astronomy. As if this 
were not enough, the demands upon the science are such that 
i t must also deal with that which is not matter, or, at least, 
is not matter in the ordinarily accepted sense. Although 
physics deals with all of the properties of matter, no physi- 
cist knows them, or, possibly, half of them. Perhaps not 
one of them is entirely and completely known. It would 
seem, therefore, that this science must of necessity be one of 
uncertain conclusions. That it is far from deserving so 
sweeping a criticism is due to the fact that the properties of 
matter are not so closely interrelated as to make it impossi- 
ble to isolate one or more of them in experiment, and thus 
the problem is vastly simplified. It is probably impossible 
to do this rigorously in any case, so that there must always 
remain a small residuum of uncertainty due to the interfer- 
ence of unknown or imperfectly understood properties of 
matter. 

Thus it is possible to treat a mass of matter as though it 
possessed mass only, ignoring its electrical, magnetic, or 
optical properties, its relation to heat, its elasticity, and other 
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physical characteristics, and investigate its behavior under 
the law of gravitation alone; its optical properties may be 
found to be nearly independent of its relation to heat, elec- 
tricity, magnetism, etc., and so, in turn, each characteristic 
may be studied alone and equations obtained in which 
the number of constants is comparatively small. It is only 
after this plan has been pretty thoroughly worked out that 
it becomes possible to investigate the interrelations of these 
various properties, which are often obscure and difiQcult of 
detection. Their discovery, however, especially one or two 
great generalizations pertaining to them, such as that of the 
conservation of energy, must be regarded as the grandest 
triamph of physical science. 

The science of physics is that which is most drawn upon 
in the formation of the so-called applied sciences. Wedded 
to mathematics as it is (and no amount of personal abuse on 
either side can ever furnish good reason for divorce), it be- 
comes the mother of engineering in all of its various forms. 
Through and by it, the forces of nature have been directed, 
the elements have been subdued and some of them over- 
come, and man has made himself master of the world. Its 
marvellous progress has, therefore, been observed by the 
people, and is understood by them perhaps to a greater degree 
than that of any other science. The most eloquent orators 
and the ablest writers have employed their genius in sound- 
ing its praises. 

It is not too much to say that when intelligent people 
speak, in a general way, of the wonderful things which sci- 
ence has accomplished during the past half-century, they 
have in mind, for the most part, the applications which have 
been made of (flscoveries in physical science. I think no 
one can justly question the assertion that of the several 
causes which have produced the splendid advances in the 
material interests of the whole world during the nineteenth 
century, science has contributed far more liberally than all 
others. So remarkable have been her achievements that all 
the people have come to look upon her as being nearly, if 
not quite, infallible. A reputation of which the votaries of 
science may be proud has been established, but, at the same 
time, one difficult to maintain. Here, as elsewhere, it is a 
good name only that is worth counterfeiting. It is quite 
worth the while of one devoted to the interests of pure sci- 
ence alone to occasionally inquire whether an impure article 
is not being placed upon the market. However indifferent 
he may be to the welfare of the general public, his own self- 
ish instincts should incline him to such a course. He can- 
not clear his own skirts by declaring that the public deserves 
to be humbugged if it permits itself to be, for in this, as in 
everything else, the counterfeit when successful is not read- 
ily detected, and it is often made to appear more attractive 
than the genuine article. 

In respect to this matter physical science presents two as- 
pects. In a large degree it is a science of certain conclu- 
sions, and any false deduction is readily exposed by means 
of the many severe tests to which it may be subjected. On 
the other hand, in some of its branches it has not yet been 
found possible to isolate the elements which form a rather 
complex whole, and it therefore remains an observational 
rather than an experimental science. In the latter aspect it 
becomes comparatively easy prey for charlatans and well- 
meaning but ignorant non-professionals. 

In no department of physical science is this better illus- 
trated than in meteorology, the oldest and most abused of 
all sciences. From its early days, when weather forecasts 
were expressed in simple rhyme, to the present, when they 



are issued in a prose which in its scope and richness of vocab- 
ulary sometimes excites our highest admiration, meteorology 
has been a favorite victim of pretenders, conscious and un- 
conscious. For years the people, after having first believed 
in, have patiently borne with, the predictors of disaster in 
the form of abnormal meteorological disturbances. They 
have suffered great mental distress, and they have lost enor- 
mous sums of money on account of floods, tidal waves, and 
earthquakes which never came, i*ains that never fell, and 
winds that never blew. They were becoming accustomed 
to this sort of thing, and were beginning to understand the 
spirit which guided the real meteorologists as manifested in 
the efforts of the great weather bureaus of the world, our 
own among the first, to foretell with a good degree of cer- 
tainty what might happen within the next twenty or thirty 
hours. But not many months ago they were again brought 
to a high pitch of meteorological excitement by the some- 
what sudden and certainly unexpected appearance of the 
*' Cloud-compelling Jove." He came not in the singular, 
but in the plural, and each of him brought the best and 
most scientific device for producing a rainfall whenever and 
wherever a sufficient thirst was found to exist. The histor)^ 
of this new industry cannot yet be written. It is still in its 
infancy. The fallacy of its methods has already been com- 
mented upon in a public journal, by a distinguished mem- 
ber of oar own society, but a few remarks upon its some- 
what meteoric career during the past season will not be out 
of place in connection with the subject now under consider- 
ation. 

The columns of the daily pre5»s reflected the general inter- 
est which was felt in the matter, especially in parts of the 
country where rainfall was greatly needed. As is always 
the case under such circumstances, the strong and entirely 
natural desire that its artificial production might be accom- 
plished was soon converted into a belief that it had been, 
and a readiness to accept the flimsiest sort of evidence of 
relation between the means employed and the end sought. 
This confidence materialized, or better, perhaps, was taken 
advantage of in the formation of an ** Interstate Artificial 
Rain Company, Limited " (I am quoting from the daily pa- 
pers of Nov. 10, 1891), which, after the manner of its kind, 
was apparently organized not for the purpose of actually 
producing rain, but for the formation of other joint-stock 
companies ready to purchase the secret method of doing it. 
An alleged experiment, on which a business transaction was 
based, is thus described: — 

** The party arrived in the city on Sunday, Nov. 1, and 
commenced operations on Sunday evening in a small out- 
house on the edge of town. The conditions were extremely 
unfavorable for rain. No results could be seen at first, but 
on Friday the sky became overcast with clouds. On Satur- 
day a high south wind prevailed, and on Saturday night 
some rain came from the south-west. On Sunday rain fell 
all day, and at night a norther arose. Reports from 100 to 
150 miles around this town show that rain fell on Sunday in 
most localities in considerable quantities." So convincing 
was this to the buying company that the secret process was 
purchased by them for the sum of |50,000, ** after which," 
the account rather unnecessarily adds, the selling company 
** left for home." But a business so profitable as this was 
not to be long without competition, and a few weeks later a 
telegram is sent to the leading newspapers of the country, 
announcing that a professor in a western State (it is pleasant 
to note that most of these public benefactors are '"professors") 
is prepared to furnish rain more promptly and at less cost 
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than the genius whose machinery and methods have invited 
puhlic approval. Proposals to do the county sprinkling at 
so much per acre are invited and offered, and at one time 
it seemed as if the whole husiness would he ruined hy over- 
production. 

One of the most interesting phases of this suhject was the 
attitude in reference to it assumed hy a large part, possihly 
the greater part, of the intelligent public. It was one of 
expectancy and limited confidence. ** Why not?" was com- 
monly asked. '* Look at what science has done within the 
last twenty-five years. Can anything he more astonishing ? 
and is the artificial production of rainfall more difiQcult and 
more wonderful than many things which are now common- 
place ? " To many the logic of the experiments was con- 
vincing. After many battles rain had fallen, long lists of 
examples have been prepared, and hence it must be possible 
to produce rainfall by cannonading. If these views were 
entertained by a considerable number of intelligent people, 
and it is believed that they were, the situation is one which 
ought to he full of interest to men of science, involving, as 
it does, both a tribute and a warning. 

It would be good for all if the intelligent public was in 
*the habit of looking a little more below the surface of things. 
It is too much in the way of assuming that the president of 
the company engaged in exploiting an important invention 
or device is the genius who first discovered the principle in 
virtue of which it operates. It loses sight of — no, it does 
not lose siirht of, because it never knew — the patient toil, 
the unselfish devotion, and, what is perhaps more impor- 
tant, the unflinching honesty with which a few men of the 
highest intellectual capacity have from the earliest times 
given themselves to the study of the laws of nature. 

It would surprise the public to know how long ago and 
hy whom many of the most recent and most brilliant appli- 
cations of science were made possible. Would it not be in 
the interest of all if men of science were more ready and 
willing to take the intelligent public into their confidence; 
and would not the public, if familiar with the history of 
scientific investigation and accustomed to scientific modes of 
thought and criticism, be less the prey of charlatans and 
well-meaning but ill-informed enthusiasts ? A better knowl- 
edge on both sides would lead to a better appreciation of 
both sides, and the real worker in science would seldom go 
without that public recognition which has too often been 
denied to the ablest men. No better illustration of this can 
be found than in the life of the distinguished first president 
of this society, to stand in whose place must always be an 
honor to any man. With his great work as secretary of the 
Smithsonian Institution the public is fairly well acquainted, 
and it has not been backward in bestowing honors in recog- 
nition of that work. Unfortunately, comparatively few know 
of what must be regarded, I think, as his greater work, the 
original researches in which he was engaged, and in which 
he was so singularly successful, before he became identified 
with the institution to which he gave the greater part of his 
life. Scant justice has yet been done to this important part 
of a career which must always be an inspiration to members 
of this society. 

But I am warned that the brief time during which I can 
claim your attention to-night is quite insufficient for any- 
thing like a full exposition of the theme which I have se- 
lected, and I must, I fear, somewhat abruptly turn about in 
order that I may leave with you in somewhat more definite 
language one or two thoughts which I have attempted to 
develop by illustration and example. 



Recurring to the unfortunate victim of circumstantial evi- 
dence, whose experience was related in the beginning, it will 
be admitted that the judge who charged, the jury who con- 
victed, the witnesses who told the truth, and the approving 
public were all in error, in that they failed to recognize that 
there was another way of explaining what had happened. 
It does not necessarily follow tliat the explanation which ex- 
plains is the true one. There are many natural phenomena 
which are in entire accord with more than one hypothesis. 
Indeed, there are some things which may be perfectly ac- 
counted for on an infinite number of suppositions, but it does 
not follow that all or any one of them must be accepted. There 
is nothing especially novel in this proposition, but I submit 
that to a failure to keep it in sight must be attributed a large 
measure of the uncertainty of the exact sciences, as well as 
much useless and bitter controversy in science, religion, eth- 
ics, and politics. 

As a sort of corollary to this proposition I suggest that 
many reasoning and reasonable people are indifferent to, if 
not ignorant of, the fact that the value of evidence is greatly 
dependent on the way in which it arranges itself. To many 
this may be made a little clearer if I borrow a phrase from 
one of the most exact of modem sciences and speak of evi- 
dence as presenting itself in series or in parallel. Without 
pushing the analogy further, the superior strength of the 
latter arrangement will be evident upon reflection. On an- 
other occasion, I have referred at some length to the nu- 
merical representation of the value of testimony, and to some 
conclusions which are easily reached. As bearing upon the 
subject in hand, a single example of this method of treat- 
ment may be useful. t 

Let there be two witnesses, A and B. Suppose that A 
tells the truth 51 times out of 100; that is to say, assume 
that honesty holds the controlling share in his stock of moral 
principles. Let B be equally truthful and no more. Then 
if these two testify independently to the occurrence of a cer- 
tain phenomenon it is more likely to have occurred than if 
either one alone bore witness. This is evidence in paralleL 
If, however, A testifies that B declares that the thing hap- 
pened, it is less probable than if based on the testimony of 
either alone. This is evidence in series. Put as boldly as 
this, no one doubts the higher value of the first arrange- 
ment; but it is believed that a more careful consideration of 
this distinction will do much to secure a better judgment, 
not only where human testimony is involved, for here it has 
long been an established principle, but where conclusions 
are based on observation and experiment. 

It is of the utmost importance, therefore, that men of sci- 
ence, before accepting a theory or a hypothesis as final, 
should carefully scrutinize the steps by which it has been 
established to see that they are not only sufficient but neces- 
sary. The true philosopher will be slow to claim that the 
theory which he finds sufficient to explain all of a given 
class of facts is the necessary and true one; he will be con- 
stantly on the lookout for a new fact which his theory will 
not quite explain, and he will have much consideration for 
his friendly competitor who finds a different hypothesis 
equally satisfactory and efficient. Above all, he will not 
pride himself on the steadfastness of his views, and will 
rarely bind himself to be of the same opinion this year as 
last. 

If the general public could be made to understand the 
limitations by which science is circumscribed, the tentative 
and ever progressive character of scientific investigation, it 
would be good for the public and good for science. 
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The human race is greatly handicapped by the presence 
of a good number of people who strenuously object to being 
disturbed. During a decade, generation, or century these 
good but sometimes unpleasant people plant themselves 
along certain lines in the domain of science or politics or 
religion, proclaiming essentially that ''here and here only is 
the truth, and here we fix ourselves forever." After awhile 
they somewhat unwillingly and with no very good grace 
move forward into a new position, again honestly affirming 
and believing that the end has been reached. A better 
knowledge and a broader human sympathy would reveal to 
them the hitherto unsuspected fact that truth may at the 
same time be here and there. 

In the dissemination of this knowledge and the cultivation 
of this sympathy, science should lead, not follow. No sci- 
entific organization so young in years has done more along 
these lines, especially by reason of its extensive membership 
and the vigor and enthusiasm of its branches, than the so- 
ciety over whose deliberations during the past year I have 
been permitted to preside. 

For the honor thus bestowed I beg now to make my for- 
mal and grateful acknowledgements. 



KEMARKS UPON THE GRAPHIC SYSTEM OF THE 
ANCIENT MAYAS. 

BT miiBOBNS T. CRB880N, A.M., M.D. 

A Maya hieroglyph may be a single character by which a 
meaning is expressed by the sound of the name of the thing 
represented, or U may have a number of components that 
convey by a similar method a series of ideas. The 'glyphs 
of Kukuitz and of Cauac in the Codex Troano are examples, 
and another is that over the figure of Kvkulcan^ or Ikilcaby 
the so-called long-nosed god, of whom representations appear 
80 frequently in the different Maya codices. 

The figures of gods, with their bead-dresses and the objects 
represented by the Maya scribes in the Codex Troano and 
other manuscripts, may be composed of a series of hiero- 
glyphic elements suggesting the names of gods and their 
attributes or of some of the various characters which they 
impersonate. An example of this is the head*dress of the 
long-nosed god of the Codex Troano, which reads Ikilcab^ 
while his girdle expresses by phonetic elements the name 
Kukuitz, who seems also to have been Kvkulcan, Ikilcab or 
CauaCy and Itzamna, It is not improbable that KvkuitZy 
Kvkulcan^ Ikilcab, and Itzamna is the Hundkbu, or one 
God spoken of in the Codex Troano and referred to on the 
hieratic tablets, Casa No. 2, Palenque. 

I notice that in the photographs of the ancient cities of 
Yucatan and other portions of Central America, that which 
we have hitherto considered as architectural ornamentation 
of Maya design is ^eonomatic decoration, and a notable in- 
stance is the name Chi-chen-itza on the palaces of that 
ancient city, which are repeatedly recalled by Chi and itza, 
and less frequently by repetitions of the word Chen, I make 
this assertion subject to further alteration and improvement, 
as I have not examined the buildings themselves, being 
obliged to depend upon bad photographs and still worse 
wood-cuts. 

.The hieroglyphs and ikonomatic ornamentations of Pa- 
lenque, Chi-chen-itza, Labna, Tikul, Lorillard City, and 
Copan, judging by photographs taken at these places, seem 
to be allied to one another, but those of Uxmal are more 
archaic, with the exception of Copan. 



The plan I have adopted in my analysis of the various 
components of a ^glyph, those standing for the sounds of the 
names of the things represented, is based upon the idea that 
the Maya script, both hieratic and demotic, is similar to the 
higher grade of picture-writing suggested by M. Aubin, in 
his analysis of the name Itzco-atl, — represented by the con- 
ventional sign for water, obsidian attachments to the shaft 
of the arrow, and a vase or pot, — which by reference to bis 
work will more fully appear. 

Proceeding upon this plan, I endeavored to analyze Landaus 
Key, and have found that the Maya scribe simply gave 
'glyphs, whether simple or combined together, that carried 
out Landaus pronunciation of the Spanish alphabet, by means 
of characters which stood for the sounds of the names of 
these letters. 

The hieroglyph of a tarantula or centipede, figured in the 
Troano plates — a claw pinching a rope attached to the foot 
of a deer-like animal, and also a hand attached to the same 
insect-like figure in the act of pinching — suggested the vari- 
ous curved 'glyphs of the verb CH (Maya, to bite), which 
are, I believe, in connection with the parrot 'glyph. Moo, a 
part of the primitive elements of the Maya alphabet. From 
this I have obtained Cha, Cha (or Che), Chi, Cho, Chu, and 
from the Moo (parrot) ^glyph has been obtained a, e, i, o, u. 
This system has been applied successfully to the rendering 
of the components of the day-signs of the Troano manuscript 
and those of the Chilan Balaam of Kdua, using Dr. Brinton's 
plates for the work — those published in his essay upon the 
books of '* Chilan Balaam," pages 16 and 17. 

In several cases certain 'glyphs, such as that of Ikilcab, 
Cauac, and Itzamna, have suggested meahings so clearly 
expressed that the words were easily found in the vacubu- 
lary of the Abbe Brasseur de Bourbourg, and had such a 
strong resemblance to objects and 'glyphs carried by the 
figures to which they belonged, that I venture to think the 
alphabet which I have arranged will eventually work suc- 
cessfully. It is based upon studies of the hieratic script 
made while at the Ecole de Beaux Arts in 1876-76-77, and 
work done on the Troano script in 1880; these researches 
being thrown aside and recommenced since Jan. 1, 
1892. 

Although Dr. Thomas and myself have proceeded in 
methods totally different from each other, and have never 
yet met to make comparisons, in quite a number of cases our 
methods have shown like results. I have mailed Professor 
D. G. Brinton, and the first- named gentleman, proof of this 
similarity of interpretation, and may also add that before I 
received a copy of Professor Thomas's ** Key " I bad mailed, 
and I venture to say both these gentlemen had received, my 
analysis and arrangement of the Maya signs of orientation, 
viz., Chikin, West; Lakin, East; Schaman, North; Nohol, 
South. My arrangement of these signs corresponds to that 
of de Bosny and Thomas. The first sign of orientation on 
the list was determined by the C^i ^glyph. 

I mention the correspondence of my work with that of 
Professor Thomas to show that this similarity of interpreta- 
tion, referred to, cannot be the result of mere guess- 
work. 

The aspirates and signs of repetition and the determinatives 
of the Maya Graphic System are most important, and I give 
them as Landa expresses it, and also by dotted lines in cir^ 
cles and curves. The phonetic value of the curve in the 
Maya alphabet is one of its strongest elements. Most of the 
characters in the key I have arranged are based on it and 
other natural suggestions of animate and inanimate nature — 
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such as the parrot eye, the biting mouth, aod th^ mole-like 
teeth, the curved line of the serpen t^s body, and the beauti- 
ful outlines of the antennoe of the bee, also its sting, and 
last, not least, the graceful leaf of the maize, and other nat- 
ural forms which are symbols of fertility. 

It may be interesting to remark that the phonetic value of 
the antenncB of the bee was suggested by the third 'glyph, 
CauaCy on the Kukuitz bas-relief, left-hand side of the Casa 
No. 3, Palenque. This 'glyph was traced to more demotic 
forms on plate 25 of the Troano, also plate 24, where it is 
upheld by the Goddess Cab. Near the figure of Cab is the 
same infant-like figure that is to be seen ou the so-called 
tablet of the cross of Palenque. The component characters 
of the 'glyphs composing this child's body refer to his name 
as Ikilcaby and this same name is expressed on the head- 
dress and hieroglyphs of the God-with-the-long-nose of the 
Troano, and other manuscripts, so-called by students to dis- 
tinguish him. Ikilcab and Cattac, the Citch-haab^ are in 
some way clearly connected, for the components of the 
Cauac 'glyph of the day-signs of Landa and those of the 
Chilan Balaam of Kaua are closely connected with those of 
CaJban. The Cauac 'glyph, if my interpretation be correct. 



reads Ikilcab. The ancient Mayas probably thought of the 
bee as IkU, the sting, and Cab, honey. The 'glyph of the 
day-sign, Caban, refers to that day-sign and Ikilcab, and is 
also the honey sign ("Bee Keeper's Narrative," the Codex 
Troano). The numeral signs of the Troana, both red and 
black, seem to have been used at times ikonomatically. The 
serpent symbol on plate 25, division 1, Troano, is C^an, and 
close to it are numerals giving the suggestion Hunakbu, the 
one God. On the sun symbol of this plate are numerals, 
which, in connection with the flute 'glyph (C^uZ) projecting 
above the sun- disk and the hand below pinching the ma- 
chete, suggest the interpretation "a name," Chukul-ca- 
can. 

Alliteration and syncapation for the sake of euphony are 
especially noticeable in the Maya language, but do not seem 
to be followed in the arrangement of their graphic charac- 
ters, and no regularity of procedure, in reading the compo- 
nent parts of a 'glyph, seems to exist. As a general thing, 
however, some object carried in the hand of a figure, or 
placed near it, serves as a sort of a determination or sugges- 
tion ; this is more frequently the case in the demotic than 
hieratic script. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BBOADWAT, NEW TOBK 
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THE CHEMISTRY OF SOILS.' 

BY PROFESSOR R. BLLSWORTH CALL. 

A SOMEWHAT extended experience in the chemical analy- 
sis of soils with a view to their agricultural value has led 
to certain conclusions which may not he altogether devoid 
of value to the readers of Science, Especially may this 
he true since there is often an entirely erroneous opinion 
among those most concerned respecting the useful deduc- 
tions which may he made from a complete chemical analy- 
sis of a soil. Usually it happens that if only the presence 
of certain desirahle subs^nces he shown, then the value of 
the soil for the production of this or that crop is assumed to 
he definitely settled. Nothing could, in general, be farther 
from the truth. Of course, something definite may be said 
of such soils as those in which both sand and clays, or 
either, predominate, but the conclusions in these cases are 
based on the physical characteristics of the soils rather than 
on their chemistry. Indeed, it is usual to classify soils in 
two general categories, the classification being based, on the 
one hand, on the method of soil-formation, and, on the other 
hand, on its physical characteristics. The soils of Iowa be- 
long, in the main, to that class which is based on the 
method of formation, and are composed cbiefiy of transported 
or drift materials. It is, however, true that the Iowa soils, 
though glacial, owe much to the physical characters of the 
rocks which they represent as disintegrated and far- travelled 
cUbris. The sands and clays are all transported materials, 
most of tbem from points many miles to the north of the 
prairie regions which they now cover. It is, moreover, 
clear that no degree of coarseness or of fineness, which may 
result from the methods of origination of any soil, consti- 
tutes in itself sufficient ground for saying this soil is fertile 
or that soil is unsuitable for plant growth. Recourse must 
be had to the ultimate composition of the sample, and right 
here enters an element of error against which, popularly, it 
is difficult to guard. 

The physical character of a soil or marl must be consid- 
ered when studied chemically. The finer the condition of 
the sample, in nature, the more readily are induced those 
changes in its chemistry which result from atmospheric in- 
fluences. That is to say, when coarse and fine soils are 
treated alike mechanically by the plow, the one may become 
mellow and well mixed, while the other is broken without 
being well mixed or turned. Now, the chemical processes 
which occur are most active and most complete in soils that 
are fine in texture. It follows, therefore, that a stiff, clayey 
soil may contain all the essential elements of the food of any 
plant, but be in such condition physically as to render the 
chemical processes difficult of operation. And, on the other 
hand, such a soil may be sufficiently fine, but the well-known 
tendency to **cake" or harden on drying or exposure would 
render it valueless agriculturally, no matter how finely com- 
minuted its materials may be. 

' Extncted from the Monthly Beview Iowa Weather and Crop Service, 
VoL in.. No. 5, May, 18W. 



Clayey soils, again, do not permit that free, subsoil cir* 
culation of water so necessary to growing crops. Circula- 
tion there is, but it is limited at best; open, porous soils ad- 
mit free, underground water-flows, but such soils soon dry. 
They lose large quantities of water through evaporation, due 
to the rather free circulation of air in the upper portions of 
the cultivated areas. 

Color, too, has little to do with deciding finally whether 
a soil will be fertile. Usually all earths which are dark- 
colored or black— a condition largely due to the amount of 
carbonaceous material derived from decayed vegetation — 
are considered fertile. It is true that common consent places 
all such samples among the fertile soils, but it hy no means 
follows as a necessary deduction. So, too, that light drab 
or ashy-colored soils lack the elements of fertility is a notion 
which observation and experiment alike negative. The most 
fertile of Iowa soils is the loess, a peculiar and very fine 
marl covering many hundred square miles along the Missis- 
sippi and Missouri rivers, as well as the higher lands along 
the Des Moines. It is a soil the color of which would con- 
demn it for agricultural purposes, but it is one which is of 
exceptional value for all sorts of cereals, and is peculiarly 
adapted to the growth of fruit. It is finer in texture than 
is any other soil in the State. What, then, constitutes its 
peculiar feature, rendering it so valuable ? The answer to 
the query lies almost solely in its physical condition, which 
is of a fineness equalling that of any clay. This fine condi> 
tion renders it admirably suited to the action of native 
chemical agents. These are the real soil- makers. Soils that 
plants may use must be soluble, and one of the essentials ta 
complete solubility is fineness of the constituent particles. 
A certain and definite relation to moisture must be estab- 
lished and maintained, a condition which is practically 
reached by under-draining soils of a clayey nature. Too 
much water will compel adhesion of the smaller particles, 
and the product thus formed be eventually coarse and 
lumpy. Such a soil may be very fertile, hut is not arable. 
This is the condition of most of the bottom lands of eastern 
Arkansas, the soils of which region are deficient in lime 
alone of all the ingredients which plants require. They are 
** wet and cold," and cannot be under-drained. Few soils 
of this nature occur in Iowa. 

To make a long story short, chemical analysis of any 
given soil will determine its probable agricultural value only 
within very wide limits, and for reasons whicli appear be- 
low. It may be said, at this time, that such an analysis 
may determine one of two things, (a» the presence or ab- 
sence of constituents which the plant must have, or (6) the 
presence of some substance which will affect injuriously a 
growing plant. The chemical laboratory will never sup- 
plant the province of carefully conducted experimental ag- 
riculture. But it may become a most valuable adjunct to 
the operations of the farm. The principles which underlie 
agricultural chemistry need only to be understood to be ap- 
preciated by those who have the manual labor of the farm 
to perform. 

Aside from these general considerations there reniain yet 
others to which it will be well to advert. 
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One of the great difficulties in the way of an intimate 
knowledge of the relations of plants to soils lies in our ig- 
norance of the laws of assimilation in the plant. The con- 
ditions under which the chemist studies these are of necessity 
artificial. He cannot he assured that he has even measura- 
bly reproduced the conditions of nature, and hence cannot 
be sure that similar results will be attained under such most 
natural conditions. Those most complex and peculiar 
changes which occur in chemical compounds under what, 
for want of a better term, are denominated ** vital forces" 
can never, at least under the present limitations of knowl- 
edge, be fully understood. And right here is the gist of the 
whole matter. A knowledge of the chemical constitution 
of a soil must precede a study of its relations to the full or 
incomplete, as the case may be, development of a plant de- 
pendent on it for nourishment. In other words, the consti- 
tution of a soil is a determinable quantity, the life-processes 
of the plant constitute an indeterminate quantity, and the 
relation of the two is the thing sought. No amount of 
chemical experimentation can bring into view the unknown 
factor. 

The various experiment stations which are now estab- 
lished in every State in the Union can do much toward 
clearine: away a great cloud of agricultural superstition rel- 
ative to these subjects. There should be place for the theo- 
retical as well as the practical in their work. It siiould be 
clearly shown that the constitution of a soil has far more to 
do with the growth of a crop of corn than the moon, or than 
any other of tbe oft-quoted and still entertained notions of 
strange and hidden forces. Tall oaks do not grow from 
little acorns except under the most favorable conditions of 
soil, and these conditions, again, are affected by the innu- 
merable changes which occur in temperature, moisture or 
other variables, which render more or less tractable the va- 
rious compounds on which the plant must feed. 

The chemist who studies a soil does so by tbe same meth- 
ods as those by which he would examine an unknown min- 
eral, and usually with no greater care. He wishes, simply, 
to know what elements may occur in it, under what condi- 
tions, in what abundance, to what degree they may be dis- 
sociated, and whether there be present any substance which 
would interfere with their assimilation by the plant. In 
this way he arrives at a fair knowledge of the sample, but 
he can tell you little of its value for agricultural purposes. 
He here depends not on his knowledge of soil constitution 
or of its genesis, but on the facts of observation, which are 
familiar to eyery farmer, and which he unconsciously con- 
nects as cause and effect. It does not need a chemist to tell 
an observant farmer that he will not be likely to reap a 
strong growth of wheat from a sandbar. He has had as an 
instructor an experience in the relations of crops to the labor 
expended on them that led him to definite and valuable con- 
clusions on this matter. But there are innumerable ques- 
tions which he may put to the chemist and hope for a profita- 
ble answer. When once the soil has been exhausted of a 
necessary constituent he may learn from experience that this 
or that material judiciously applied will remedy the defect. 
The farmer, moreover,* has yet to learn that, even in Iowa, 
there cannot be a constant draft on a soil and the same crop 
be produced with equal value each year for an indetermi- 
nate number of years. Each crop lessens the productive 
power of a soil by tbe amount of material which it removes 
from the soil each season. Here it is (xissible for the chemist 
to aid the producer by telling him exactly what has been 
taken from the soil, and thus indirectly telling him what is 



needed in the compost he may apply. This borders on or- 
ganic chemistry and does not at present concern us. 

Among the substances which must be present in a soil to 
give it an average degree of fertility stands pre-eminent the 
compound known as phosphoric acid. But this substance 
does not exist in the soil except in combination with some 
other substances, known technically as bases. These sub 
stances are commonly, if not always, iron and alumina, with 
which they are in such chemical combination as to form 
salts known as phosphates. It is, however, not sufficient to 
know that these compounds are present. We must further 
know whether they are so associated with other compounds 
as to be readily disintegrated and rendered soluble, for un- 
less soluble they cannot be used as plant-food. Now, neither 
of these compounds of phosphoric acid — i.e., iron and alu- 
mina phosphates — is available in that form. Experiment 
has shown that the form in which these substances are avail- 
able is that of calcium (lime) phosphate. That this has a 
relation to the amount of calcium silicate in the soil is 
clearly proven, and that by a process of double decomposi- 
tion of the three compounds the available one is obtained is 
also well known. But this process has not yet been cer- 
tainly traced in nature. As stated at tbe beginning, it is 
right here that the processes of the laboratory and those of 
nature need to be connected. WhKher they ever will be 
depends upon the support given to the great army of practi- 
cal chemists whose attention is now directed to the theoreti- 
cal features of agricultural chemistry. 

It should be a matter of congratulation to the farmers of 
Iowa that work along these lines is now progressing very 
favorably at the experiment station at Ames. A vast 
amount of valuable information may be expected from this 
source, and in due course of time it will come. 



CURRENT NOTES ON ANTHROPOLOGY. — X. 

[Edited by D. O. BHnton, M.D., LL.D.] 
The Ancient Libyan Alphabet. 

In Science, May 8, I called attention to the new light 
thrown upon the history of pur alphabet in its ancient form 
by the researches of Dr. Glaser among the ruined cities of 
Arabia. Another curious study in the same line is that 
offered by the Libyan alphabet. It appears to have been in 
common use among the Berber tribes of North Africa long 
before the foundation of Carthage, and is still employed 
constantly by the wild Touaregs of the Sahara. It is not 
the same as the Iberic alphabet of Spain, and in its forms is 
almost entirely independent of the Phoenician letters. It is 
composed of consonants, called tifinar, and vowel-points, 
known as tiddebakin. The latter are simple doU, the for- 
mer are the lines of a rectangle, more or less complete. 
Several of them are found in tbe oldest Etruscan inscriptions, 
and on that known as the ^inscription o^Lemnos.*" Sepul- 
chral epitaphs in this alphabet have been discovered dating 
two or perhaps three centuries before the Christian era: 
while rock-inscriptions of perhaps more ancient date, show- 
ing extremely archaic forms of the letters, have been copied 
from localities in the southern Atlas ranges. 

The writers who have given especial attention to this little- 
known subject are Faidherbe, Duveyrier, Halevy, Bissuel, 
and, recently. Dr. Collignon, who has a brief summary of 
results in a late issue of Les Sciences Biologiqites. 

The Aborigines of Asia Minor. 
The artistic and linguistic studies into the prolo-etbnology 
of Asia Minor (see Science, May 20) are happily supplemented 
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by the invesiigationB of Dr. F. von Luschan of Berlin, on 
the Tachtadschy of Lycia, published in the Archiv fur An- 
thrcpologie. This nomen gentile is not ethnic, but means 
merely ** wood-choppers," or ** board -makers." It is applied 
to a shy, secluded people* who live in the mountains, and 
fell and dress trees as their main business. 

On measuring them, Dr. von Luscban found that they 
bad unusually short and high skulls, — hypsi-brachycephalic, 
— and were of small stature, with dark hair and eyes. Com- 
parison with some skulls from very old Lycian graven, and 
with part of the present population of Armenia and other 
portions of the region, led him to the conviction that in this 
type — so markedly distinct from that of the Greeks and 
Semites — he had before him the original of the most ancient 
population of the land. He considers it certain that it ex- 
tended over the whole southern half of Asia Minor; north- 
east to the Caucasus ; east to the upper Euphrates ; but its 
northern and western limits are not yet defined. He even 
hints that the short, dark, brachycephalic people of central 
Europe may be the western extension of the type. 

As to whence it came, he is not without an opinion. Not 
from Europe, not from Africa, not from northern Asia, not 
from southern Asia; all are excluded for sufficient reasons; 
central Asia alone is left ; and somewhere in that mysterious 
matrix gentium he expects will be found the ancestral con- 
nections of this well-marked type. There, then, we should 
search for the linguistic analogies of the Cappadocian words 
quoted from Professor Tomaschek in my previous article. It 
would be a brilliant corroboration of a purely physical study 
in anthropology to discover such analogy. 

Work of the Eleventh Census Among the Indians. 

It is not generally known — in fact, it is pretty hard to 
find out — how much excellent anthropologic material is 
annually collected and in part published by the various de- 
partments of our central government. The army, the navy, 
the surgeon-generaPs bureau, the Smithsonian, the National 
Museum, and the specially created Bureau of Ethnology, 
all pour forth every year quantities of valuable observa- 
tions. 

Nor has the Eleventh Census been behind in this good 
work, as is testified by the ^' Extra Census Bulletin," just 
out, on the Six Nations of New York. It is but the fore- 
runner of a series of such Bulletins on the remnants of our 
aboriginal population, and is an excellent earnest of the 
merits of its successors. 

The aim of these bulletins is to supply first-hand and ac- 
curate statements of the present social, religious, industrial, 
vital, and political condition of the tribes: in other words, 
they are ethnographic, in the right sense of the term. The 
general editor is Mr. Thomas Donaldson, and in this instance 
his collaborator is General Henry B. Carrington. A large 
quarto of 89 pages, well indexed, with maps and photographs, 
gives a most satisfactory account of the present status of the 
Cayugas, Mohawks, Oneidas, Onondaga s, Senecas, and Tus- 
caroras. The action of the Census Bureau in this direction 
is the more welcome, as in the rapidly changing condition 
of the native tribes, not many censuses will have the mate- 
rial with which to occupy themselves in this direction. 

The Extension and Study of the Nahuatl Language 

If we may judge of the superiority of a language by its 
vitality, and by the impress it leaves on others with which 
it comes in contact, we must assign a high place to the 
Mexican or Nahuatl. It is still spoken in comparative purity 



by considerably over a million people, and it has made a 
deep impression on the Spanish of most of the Mexican and 
Central American States. 

For Costa Rica, this has been shown in a work issued in 
the present year at San Jos^ de Costa Rica, by Seflor Juan 
Fernandez Ferraz, formerly inspector-general of education 
in that republic. It is entitled, ** Nahuatl ismos de Costa 
Rica," and is a neat octavo of about 150 pages, with an intro- 
duction on Nahuatl grammar of 76 pages. The alphabetical 
list shows that a large number of terms in the current speech 
of Costa Rica, which have assumed the form of Spanish 
words, are derived from the Mexican tongue. 

A similar work for Nicaragua, written by the late Dr. C. 
H. Berendt, is now preparing for the press under the effi- 
cient editorship of Dr. E. Lentzner of Berlin. The Nahuas, 
or a colony of them, once occupied a considerable tract on 
Lake Nicaragua, and left the marks of their occupancy not 
only in interesting ruins, but on the language of their con- 
querors as well. It was in this Nahuatl- Spanish dialect that 
the comedy of Gueguence was written (published in Phila- 
delphia, in 1883). 

It is agreeable to note in this connection that the study of 
the Nahuatl finds zealous advocates in Mexico, among whom 
the names of Pefiafiel, Pal ma. Hunt y Cortes, Altamirano, 
Caballero, and Rosa, hold conspicuous places. 

Anthropology at the Columbian Exposition. 

Anthropology does not appear by name at the Chicago 
*' World^s Columbian Exposition." This is to be regretted, 
as it is a fine opportunity lost to inform the people of the 
United States what this grand science is, and how its several 
branches stand related to each other. 

It is represented, in fact, in ** Department M," with a most 
competent chief. Professor F. W. Putnam of Cambridge. A 
descriptive pamphlet of this department which has just been 
issued announces that it includes ^^ Ethnology, Archaeology, 
History, Cartography, Latin* American Bureau, Collective 
and Isolated Exhibits," — rather a miscellaneous stock. It 
is further stated that there will be a section on physical an- 
thropology and an anthropological laboratory, which are 
classified as a subdivision under the section of ethnology. 
In spite of these defects in classification, no doubt abundant 
and excellent material will be provided for the student, 
which he can work up in his own way. A correspondent 
in Berlin informs me that Dr. U. Jahn, who has charge of 
the matter there, has prepared, among other things, a series 
of specimens of Gkrman houses of all varieties, to be erected 
at Chicago, and in one of them, the rathhatL8, he will ar- 
range a complete exhibition of aifcient and modern German 
costumes, domestic utensils, home manufactures, etc. The 
sections at Chicago on Folk-Lore, Gktmes, and Primitive Re- 
ligions will be under the supervision of Stewart Culin Esq., 
of Philadelphia, who has lately been appointed General Di- 
rector of the Museum of Archaeology attached to the Uni- 
versity of Pennsylvania. 



NOTES AND NEWS. 
Vbby numerous experiments have been recorded to show that 
moisture is saved by cultivation. Frank £. Emery of the North 
Carolina Experiment Station sajs: *' During this hot, dry weather 
every foot of plowed land should be kept well stirred on the sur- 
face with any tool which tends to keep it from baking. A loose, 
fine surface will hold down water like a wet blanket. A field 
kept thus may give an increase in crop over one not cultivated 
equal to that produced by a heavy application of fertilizers. Pre- 
servation of the soil- water thus becomes of great importance. A 
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blanket of fine soil on the surface during a hot, dry week can be 
of great value to the crop and really become the turning-point for 
profit if present when loss might result from its absence.'* 

— The North Carolina Experiment Station has just published a 
26-page Bulletin (No. 84) dealing with the fungous and insect 
enemies of garden and truck crops. The trucking interest has 
become one of the most important in the State. Good home gar- 
dens are not, however, so plentiful as they would be were it not 
for the ravages of insects and diseases. This Bulletin gives ten 
different formulas for compounding insecticides and fungicides, 
and explains the necessity for garden hygiene. The most approved 
forms of spraving apparatus are illustrated and described, and 
some trustworthy dealers in fungicidal chemicals are named. 
Everyone who has even a small garden is interested in the matters 
this Bulletin treats of. It is sent free to all residents of North 
Carolina, and will be sent as long as the supply lasts to residents 
of other States who send 6 cents in postage stamps. Address N. C. 
Experiment Station, Raleigh, N.C. 

— Dr. Arthur MacDonald, specialist in education as related to 
criminal and abnormal classes, United States Bureau of Educa- 
tion, Washington, D.C., has been appointed official representative 
of the United States to attend the international congress for ex- 
perimental psychology at London and also the international con- 
gress upon criminology at Brussels. The congress at Brussels 
will consider crime in its relation to biology and sociology. The 
congress is extremely cosmopolitan not only as to nationalities, but 
in the different departments of knowledge which it includes. The 
criminal must be studied as a member of the race, and this gives 
rise to the new science of criminal anthropology, or, in short, 
criminology. Here such questions will be discussed as to whether 
there is a criminal type distinguished by shape of cranium and 
face, anatomy of ears and nose, size of orbits and length of jaws. 
Another important question under this head is whether the crim- 
inal is born so or t)ecomes so from his surroundings. In this 
division of the programme are the names of the celebrated Cesare 
Lombroso, professor of legal medicine at Turin, and Dr. Brovardel, 
president of the medical faculty at Paris, and Professor Ferri, 
senator at Rome. But the criminal must be studied psychologi- 
cally, that is, as to the nature of his mind and will, and their re- 
lation to insanity and moral insanity. Among those who will 
speak in the consfress on this phase of criminality are Dr. Magnan, 
chief physician of the .Saint Ann Insane Asylum of Paris; Dr. 
Benedikt, the celebrated craniologist at the University of Vienna; 
and the brilliant French writer and legalist, Judge Tarde. Another 
and very important side of the criminal is included under the 
head of Criminal Sociology. This takes up crime in history and 
politics, the influence of profession and trade on criminality and 
their bearing in the determination of penalty. But there is a 
practical as well as a scientific point of view in the study of the 
criminal. This will be considered in the congress under the title 
of ** Legal and Administrative Applications of Criminal Anthro- 
pology." Thus Dr Alimena of Naples wijl discuss what measures 
are applicable to incorrigible criminals. Then there are the gen- 
eral and fundamental principles of the school of criminal anthro- 
pology, which will be considered by Dimtri Drill of Moscow. Dr. 
Manouvrier, professor in the School of Anthropology at Paris, is 
to read a paper on the •* Innateness and Heredity of Crime; " Dr. 
Bruxelles on *'The Functional Causes of Crime;" Dr. Sernal on 
*• Suicide and Insanity in Criminals." The distinguished Lacas- 
aagne, professor at the University of Lyons, will speak on •* The 
Primordial Sentiments in Criminals," and Dr. Fioretti of Naples 
on **The Applications of Anthropology to Civil Law." Thus it 
will be seen that not only specialists in criminology, but those in 
medicine, insanity, law, psychology, anthropology, and sociology, 
all will consider the criminal from their respective points of view. 
The congress for experimental psychology represents the precedent 
tendency of applying scientific methods to study the relation be- 
tween mind and body, or mind and brain, subjects which are of 
as much interest and importance in the case of criminals as of 
normal men. This is illustrated by the new psycho-physical in- 
strument called the plethysmograph, which indicates the least 
increase of blood in the arteries of the arm. Thus it has been 



found, that when the sentence of the judge is read before the 
criminal, there is a decrease in the flow of blood in the arm, bat 
the sight of a glass of wine increases the flow ; when, for examine, 
it is required to multiply nine times seventy-three an increase in 
blood -flow is ihe result. The flow is little affected in a brutal 
murderer or born criminal, when a pistol is shown to him, whereas 
in the normal man the plethysmograph indicates a decided effect 
The importance of this new instrument lies in this, that involuntary 
testimony is given as to the nervous and physical nature of the 
criminal. It is often unknown to him, and in spite of himself. 
Dr. M^^cDonald, after attending these congresses, will visit and 
study a few of the principal prisons and charitable institutions in 
England, France, Germany, Belgium, Switzerland, Austria, and 
Italy. A work of Dr. Macdonald^s, entitled '* Criminology," will 
soon be published by Funk & Wagnalls of New York. It is dedi- 
cated to Professor Lombroso, who writes the introduction and who 
himself is the founder of the new science. 

— A society which may have opportunities of doing much valu- 
able work has been formed in Wellington, New Zealand, as we 
learn from Nature. It is called the Polynesian Society, *• Poly- 
nesia" being intended to include Australia, New Zealand, Mela- 
nesia, Micronesia, and Malaysia, as well as Polynesia proper. The 
president is Mr. H. G. Seth-Smith, chief judge of the native land 
court, while the Queen of Hawaii is patron. There has just ap- 
peared the first number of the society's Jowmal^ in which there 
are papers on the races of the Philippines, by Elsdon Best ; Maori 
deities, by W. L. Gudgeon ; the Tahitian '** Hymn of Creation," 
by S. P. Smith ; Futuna, or Home Island, and its people, by 8. 
P. Smith; Polynesian causatives, by E T. ; and the Polynesian 
bow, by E. Tregear. There is also a paper giving the genealogy 
of one of the chief tainesses of Rarotonga, by a native of Raro- 
tonga. The original was written in 1857, and is printed in the 
Joumaly with a translation by Mr. Henry Nicholas, and notes by 
the editors. The editors are of opinion that the paper *' appa- 
rently supports by direct traditional testimony the theory pro- 
pounded by Hale, and subsequently advocated by Fomander, of 
the occupation of the Fiji Group by the Polynesian race, and of 
their later migration eastward to Samoa and the Society Group." 

— The second annual meeting of The Mechanical Engineering 
Teachers' Association will be held at Rochester, N.Y., l)eginning 
Aug. 18, 1892. This place and time of meeting is chosen as coin- 
cident with that of the American Association for the Advance- 
ment of Science in order to accommodate those who will wish to 
attend both meetings, and who may not be able to do so if at 
different times and places. The object of this association perhaps 
is best stated in Art. II. of its Rules, viz. : * * To determine upon, 
and to secure by co-operation, the best courses of study, and the 
general adoption of methods of instruction, leading to the highest 
efficiency of schools of mechanical engineering.*' The meeting 
last year was largely occupied with the organization of the asso- 
ciation, so that comparatively little time could be devoted to the 
consideration of courses, methods, or appliances, either by reading 
of papers or discussion. But it is hoped that the Rochester meet- 
ing of this year will be productive of great good in crystallizing 
the views of the now quite large body of professors and teachers 
into such tangible and acceptable matters of opinion as to form a 
working basis for all. The following points are suggested as of 
importance for study by way of preparation for good work at the 
meeting, either in the presentation of papers, topical or general 
discussion, viz.: What subjects should be embraced in the course 
of mechanical engineering leading to graduation ? Should any of 
them be optional? Should there be a post-graduate course, and 
if so in what should it consist ? What should be the degrees for 
the above, and what the studies? Should there be included one 
or two modern foreign languages? What engineering studies 
should be included? What amount of mechanical laboratory 
should there be included ? What subjects should be included in 
the mechanical laboratory ? How much practice with the objeot of 
mechanical and manual training? How much fine mechanical 
practice such as scraping of surface plates, grinding of standards, 
etc. ? Should the construction of articles of manufacture be at- 
tempted at the school laboratory? What testing should be at- 
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tempted ? Should any part of the laboratory practice be classified 
as shop work, and so named, unless articles are made for sale ? 
Should anything be introduced that should be called '* shop work? " 
Should that portion of the laboratory embracing the manual ele- 
ment be classified as ''shop/' " school shop/' '* worlr>8hop," etc., 
or elementary mechanical laboratory ? Should the more advanced 
portion embracing testing of various kinds be classified in such 
way as advanced mechanical laboratory, testing laboratory, etc. ? 
It is further suggested that particular attention be given to the 
number of hours devoted to a subject, and the ground covered ; 
the method of instruction, i.e., whether by lecture, recitation or 
practice, separately or combined. * The address of the secretary is, 
A. J. Wiechardt, South Bethlehem, Pa. 

—The North Carolina Experiment Station has distributed a 
large quantity of broom-corn seed and instructions as to its culti- 
vation to alliancemen and others, with a view to establishing it 
among the profitable crops in places well adapted for its best de- 
velopment. Close planting on fairly rich land is required for a 
good crop of brush fitted for making fine brooms. In order to 
better assist those who desire to learn aU they can of this crop, 
and that all may have the benefit of as much information as pos- 
sible on the subject of growing broom-corn and making brooms, 
the Experiment Station will engage to supply as many as wish a 
copy of "Broom-Corn and Brooms," a small book published by 
Orange Judd Co. of New York, at the wholesale price, with the 
postage added. The usual price is 50 cents. Send 30 cents in 
silver or stamps to the Experiment Station at Raleigh, if you wish 
a copy of this little book. 

— A paper upon the oxidation of nitrogen by means of electric 
sparks is contributed, by Dr. V. Lepel, to the current number of 
the Annalen der Phyaik und Cfiemie. It is well known that small 
quantities of nitric and nitrous acids and their ammonium salts are 
produced during the passage of high-tension electrical discharges 
through moist air. Dr. V. LepePs experiments, according to 
iVa^re, have been conducted with the view of obtaining more 
precise information concerning the nature of the chemical reac- 
tions which occur, and the experimental conditions most favorable 
for increasing the amount of combination. The first action of the 
spark discharge appears to be the production of nitric oxide, which 
is immediately converted by the oxygen present into nitrogen 
peroxide. The latter then reacts with the aqueous vapor present, 
forming nitric acid and liberating nitric oxide in accordance with 
the well-known equation 8N0, f H,0 = 2HN0, -f NO. It has 
been found, however, that the continued passage of sparks through 
the same quantity of moist air does not result, as might at first 
sight be expected, in the conversion of more and more of the 
atmospheric gases into oxidized products. For the passage of 
sparks through the gaseous oxides of nitrogen first formed results 
in their decomposition again into their elementary constituents. 
If. for instance, spark discbarges are passing at the rate of one per 
«eeo>nd, the whole of the nitrogen peroxide molecules have not 
time to react with the water molecules to form nitric acid, before 
the passage of the next spark, and hence some of them suffer de- 
composition; indeed, it is probable that a number of the nitric 
oxide molecules first formed have not even time to combine with 
oxygen to form the peroxide before the passage of the next dis- 
charge, which brings about their dissociation. Hence it is, that, 
in a closed space, a limit is soon reached beyond which there is no 
farther increase in the amount of nitric acid. For this reason the 
yield of nitric acid has hitherto been very smalL Dr. Y. Lepel 
has made experiments, therefore, with a slowly- moving atmos- 
phere, and under different conditions of pressure, and with various 
types of spark discharge, with the result that he has already in- 
creased the amount of combination to 10 per cent of the total 
amount of air employed. The air is exposed under increased 
pressure to a series of parallel spark discbarges in the same tube. 
The change of atmosphere is not made continuously, but inter- 
mittently, and the gases are expelled from the discharge tube into 
A large absorption vessel, in which the products are absorbed in a 
solution of water, or of a caustic alkali. Detailed accounts are 
given in the menaoir of the eflftcacy of the various forms of high- 
tension discharge, and Dr. V. Lepel is now experimenting with 



the discharge from a Tdpler influence machine with sixty-six 
rotating plates. Of particular interest are his remarks concerning 
the probable effect of the high- voltage discharges of which we 
have lately heard so much. He considers it not improbable that 
by their aid a new mode of producing nitric acid from the atmos- 
pheric gases on the large scale may be introduced, rendering us 
altogether independent of the natural nitrates as a source of nitric 
acid. 

— According to the Pioneer MaU of June 8, the residents of 
Howrah have been finding lately that jackals are animals of any- 
thing but an attractive temper. In some cases they have come 
right up to the bungalows in search of prey. A little girl, aged 
about five years, was playing in a verandah, when a jackal sud- 
denly rushed on her, and was dragging her away, when she was 
rescued. She was severely bitten. Three natives, while walk- 
ing along the Kooroot RcmeuI, were attacked by a jackal, which 
was only driven off after a stubborn fight; and a tale is told of 
two women, while standing near a tank, being attacked and bit- 
ten. So serious has the state of matters become that the public 
propose to submit a memorial to the district magistrate praying 
for the adoption of measures for the destruction of these pests. 

— C. Creighton, in a letter to Nature, June 30, on the immu- 
nity of the African negro from yellow fever, says: ** This point, 
interesting to anthropologists, is raised anew by a writer on the 
history of epidemics (Nature June 16), who asks whether the al- 
leged protection is supported by all recent authorities. Recent 
authorities are not so well placed forjudging of this matter as the 
earlier ; for the reason that immunity is not alleged except for 
the African negro of pure blood or unchanged racial characters, 
and that these conditions of the problem have been much less 
frequently satisfied in the yellow fever harbors of the western 
hemisphere since the African slave trade ceased. However, there 
was a good opportunity in 1866, during the disastrous yellow fever 
among the French troops of the Mexican expedition when they 
lay at Vera Cruz. Among them was a regiment of Nubians, who 
had t>een enlisted for the expedition by permission of the Khedive: 
that regiment had not a single case of yellow fever all through 
the epidemic. The African negro regiment brought over from 
the French colonies of Martinique and Guadeloupe had two or 
three cases, with« I think, one death. The rest of the troops, in- 
cluding Frenchmen, Arabs from Algeria, native Mexicans and 
Creoles, had no immunity whatever, but, on the other hand, a 
most disastrous fatality. The medical oflicers of the French ser- 
vice have recorded the facts principally in the Archives de MSde- 
cine Navate^ their conclusion as to racial immunity being the 
same that has passed current among the earlier authorities as a 
truth of high general value (admitting, of course, of exceptions in 
special circumstances), and a truth that has never, so far as I 
know, been formally controverted by anyone, although other 
points concerning yellow fever have been the subject of as obsti- 
nate controversy as those touching small-pox itself. The experi- 
ences of the French at Goree, a town with ten times as many ne- 
groes as whites, exactly confirmed those of Vera Cruz in the 
same year (Arch, de Med. nav., ix., 848). The immunity of the 
African negro from yellow fever has become a paragraph in some 
anthropological text-books. It is from the anthropologists, and 
not from medical authorities, that Darwin cites the fact in his 
'^Descent of Man,'' adding an original theory of the immunity, 
which he was unable to establish after much inquiry. His theory, 
I need hardly say, was not that '* negroes in infancy may have 
passed through some disease too slight to be recognized as yellow 
fever," — whatever that may mean — ** but which seems to con- 
fer immunity.'* The theory, however, is another story, or 
*< another volume," as the writer just cited is pleased to suggest; 
and as for the historical fact of immunity, no one denies it. unless 
it be Dr. Pye Smith in his recent Lumleian lectures (Lancet, 
April 28, 1892, p. 901), who gives no reasons. It is unfortunate 
that the anthropologists (Darwin among them) should have intro- 
duced one element of dubiety in placing mulattoes on the same 
footing, in respect of immunity, as negroes of pure descent, and 
another in mixing up malarial or climatic fevers with yellow 
fever." 
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Attention Is called to the " Wants '^ column. It is Invaluable to those who 
use it In soliciting information or seeking new positions. The name and 
address of applicants should be given in fall, so that answers will go direct to 
them. The ** Exchange '' column is likewise open. 

For Advertising Rates apply to Hbmrt F. Tatlor, 18 Astor Place, New - 
York. 



LION BREEDING. 

BY DR. y. BALL, G.B., F.R.S , HONOBABY SECRETARY ROYAL ZOOLOGI- 
CAL SOCIETY OF IRELAND. 

The breeding of lion cubs commenced in the gardens of 
the Royal Zoological Society of Ireland in the year 1857, 
and has been continued through an unbroken descent to the 
end of 1891, or for thirty five years; from which, if we sub- 
tract the five years from 1874 to 1878, inclusive — when 
there was no breeding lioness in the gardens and no cubs 
were born — the actual period vf breeding lasted only thirty 
years, during which the average number of births has been 
6.3 per annum. 

Parents of the Cubs. 



MALES 

No. of Cubs. 



FEMALES. 



Natal (1867-64) 42 



Sire unknown (1869).. 
Old Charley (1866-74). 



No. of Cubs. 

( Natalie (1857-9) 10 

\ Anonyma (1861-4) 20 

(Old Girl (1862-73) 55 

3.. I Nellie (1869) 3 



47 



27 



Young Charley (79-84) 

Paddy (1883-91) 31 

Romeo (1890-91) 9 



^ Biddy (1871) 4 

Victoria (1879-81) 7 

.^Zenobia (1879-83) 17 



I 



, Queen (1884-91) 28 

(Minnie ^1884-6) 6 

Juliet (1890-91) 9 



159 
Sexes of the Cubs. 



159 



Males 

Unknown 



85 Females 73 

1. Forward 86 

159 
Percentage of males to females 53.8 to 46.2, or a majority of 
7.6 males out of everv 100. 



The Number of Cubs in a Litter. 



Total number of litters, 43; number of cubs, 159; average 
number of cubs in each litter, 3.7. 

Of litters of 6 cubs there were 2 

^ ** «« 5 44 44 g 

44 (4 ^ 44 44 -y^ 

44 44 S '* '^ d 

14 44 2 ** ** 5 

4i k4 1 14 ** 2 

Thus it will be seen that the average number of cubs in a 
litter approximates most nearly to 4. 

Months in which the Cubs were Bom. 



January 6 

February 14 

March 3 

April 

May 

June 9 



22) 

18 f 



40 



72 



July 5 

August 13 

September 27 ) .^ 

October 23 J ^^ 

November 13 

December 6 

87 
Forward 72 



159 
It is to be remarked that 90 out of the total of 159 were 
born in the four paired months, namely, April and May (40) 
and September and October (50). These amount to 56.6 per 
cent of the whole number, leaving only 43.4 percent for the 
remaining eight months. 

Disposal of the Cubs. 

Died at or shortly after, birth 30 

** after some months or year 1^ 

Retained for stock S 

Sold (yielding upwards of £4.000» 109 

159 



THE PURIFICATION OF WATER BY CHEMICAL 
TREATMENT.* 

BY WILUS O. TUCKER, M.D. 

Pure water does not exist in nature. It is an ideal sub- 
stance to which the purest water that can be prepared by 
the chemist only approximates. From a chemical standpoint 
every foreign substance which water may contain is an 
impurity, but, hygienically considered, water is called impure 
only when it contains excessive amounts of mineral matter 
in solution or in suspension; when it contains organic matter 
of vegetable or animal origin, or the products of the decom- 
position of such matter in quantities exceeding certain gen- 
erally accepted but rather arbitrarily assigned limits, or when 
it is shown to contain living organisms believed to be asso- 
ciated with or productive of diseases which water may com- 
municate. All filth in food or drink is to be abhorred, but, 
none the less, distinction must be made between that which, 
containing or accompanying specific disease germs, may give 
rise to specific diseases, and that which is, while not uDobjec^ 
tionable, yet apparently incapable of materially affecting 
health. The chemist is as yet unable to distinguise disease- 
producing from relatively harmless impurities in water. He 
can recognize those constituents which indicate organic 
pollution; demonstrate the present existence of putrescent 
material, or show that such material has previously existed 

1 Read tMfore tli«» Medical Society of the County of AlbMiy at a meetinr 
held February 88, IStt. Reprinted from the Albany Medloal Aonala, April, 
1892. 
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by the recognitioD of the products of its decay, but he can 
by no means assert with certainty that any given water will 
necessarily give rise to disease or will certainly prove to be 
wbolesouQe. Waters containing putrescent organic matter 
of animal origin have been drunk without harmful results. 
Such cases are on record, and, on the other hand, waters 
which analysis has shown to be of fair chemical purity have 
unquestionably given rise to disease. Nevertheless the 
chemical analysis of drinking waters, despite the limitations 
and imperfections of our best processes, furnishes most val- 
uable information, in no other way to be obtained, and I 
shall spend no time in a defense of^this method of investiga- 
tion. There are unmistakable signs of pollution which 
analysis may reveal, and such warnings should not ^o un- 
heeded. If it be shown that a well receives the leachings of 
a privy-vault or cesspool, or that a running stream is con- 
taminated by sewage, as yet unoxidized and possibly in- 
fectious, such water should be condemned, and neither chem- 
ift nor bacteriologist should be required to demonstrate its 
disease-producing power. Indeed this would be in most cases 
entirely impossible, such proof being seldom attainable. 

Impurities in water exist in suspension or solution, and 
may be either inorganic or organic. Suspended matter may 
frequently be removed, wholly or partially, by mere sedi- 
mentation or by some simple process of filtration, but matter 
which is held in solution must be destroyed or removed in 
other ways. The boiling of water may produce a deposition 
of some of its earthy salts, a coagulation and precipitation 
of some of its organic matter, and a destruction of its micro- 
organisms including disease germs if present; and while this 
method of purification is frequently serviceable as a house- 
hold measure it is not adapted to use upon a large scale. By 
distillatioQ a still further purification may be effected, but 
this is a still more costly process and can never come into 
general use. Within a few days I have examined a sample 
of distilled water prepared and sold in bottles for table use, 
io which, while the free ammonia was high, the albuminoid 
ammonia was very low ; chlorine, nitrites, and nitrates ab- 
sent, and total solids almost nil. Such water is as pure as 
can well be made on a commercial scale, but it is necessarily 
too expensive to be commonly used. Aeration has lilfewise 
been resorted to for the destruction by oxidation of organic 
matter, and is said to have been employed more than a cen- 
tury ago by Liind on the west coast of Africa. Considerable 
improvement has been effected in certain city supplies by 
pumping air into the mains or reservoirs or by discharging 
water in jets or fountains into basins so as freely to expose 
it to the air. Where waters are shown to be deficient in dis- 
solved oxygen, especially in the case of impounded waters in 
which patches of green algae appear upon the surface in 
warm weather, such treatment is often of the greatest value. 
It is an imitation of a natural process of purification, and the 
change effected is not to be regarded as purely chemical, 
being brought about by bacterial organisms, the nitrifying 
bacteria, which, under favorable conditions and in presence 
of free oxygen, convert nitrogenous organic matter into 
harmless inorganic forms. 

The purification of polluted water by direct chemical treat- 
ment has been effected with more or less success io many 
ways, all practical methods involving the separation of pre- 
cipitated matter either by sedimentation or filtration after 
treatment of the water. In other words, there is no chemical 
sgeot which, by simple addition to impure water, will render 
such water pure and wholesome. By chemical treatment we 
may precinitate lime and other earthy salts if present in 



undue quantity, coagulate and remove organic matter and 
bacteria, or promote the oxidation of such matter ; and various 
processes accomplishing, more or less perfectly, these results,, 
have, during recent years, been employed. 

Clark's process, designed particularly for the softening of 
water owing its hardness to bi-carbonate of lime, consists in 
the addition of milk of lime, which results in the formation 
of an insoluble carbonate subsequently separated by sedimen- 
tation. Ck>lored and turbid waters are clarified and organic 
matter and living organisms largely reduced by this treat- 
ment, as has been shown by Dr. Percy F. Frankland (Chem- 
ical New8, Vol. lh., p. 40) and others, but if much organic 
matter is present the precipitation does not readily occur and 
filtration must be resorted to as in the Porter-Clark process. 
Other methods for softening water involve the use of caustic 
soda in addition to slaked lime, as in Howatson's process, and 
the use of tri-sodic phosphate, now a commercial article, by 
which means the salts producing permanent hardness are 
largely removed; and in the household carbonate of soda 
(washing soda) is employed for the same purpose, though 
its use is impracticable on a large scale on account of the 
expense. 

Such methods as these, however, are primarily intended 
for purifying water for laundry use, manufacturing pur- 
poses, and making steam. They are more important from a 
technical than from a sanitary standpoint, and we pass from 
these to speak of those processes in which the main object is 
the removal of constituents believed to be harmful to health. 
Before doins: so, however, a few words concerning filtration 
may not be out of place, the more especially as either sed- 
imentation or filtration is generally necessarily connected 
with every process intended for the purification of water* 
Filtration which is a mere straining, as for example, continu- 
ous filtration through sand or animal charcoal, may clarify 
a water without otherwise improving it in any respect, and 
if, after a time, the filter becomes foul, the water may be 
polluted rather than improved. I regard with disfavor most 
of the old-fashioned filtering appliances, which not only 
gave a false sense of security, but often served as breeding 
places for the growth of living organisms. A house filter 
which is not easily cleansed is an abomination, being gen- 
erally allowed to take care of itself and in time becoming a 
source of real danger. A few years ago a case of no little 
interest was reported in the Chemical News (Vol. ui., p. 70). 
Two samples of water were analyzed for a family in which 
one member was ill with typhoid fever. One of the samples 
was from the house supply direct, and the other was the 
same water filtered through a portable charcoal filter of the 
common type. This latter sample yielded a much larger 
amount of albuminoid ammonia than the former, decolor- 
ized five times as much permanganate of potassium, and was 
in every respect objectionable. On inquiry it was learned 
that the filter had been in use for more than a year, and that 
in the place where the owner had formerly resided he had 
found the water so bad that he had made use of it to filter 
that which he used for his bath. A few years ago when 
typhoid fever prevailed in Providence, R.I., and seemed not 
to be fairly attributable to the city water-supply. Dr. T. M* 
Prudden examined several of the filters used in private 
houses and found the typhoid bacillus in no less than three 
of them {New York Medical Journal^ Vol. l., p. 14). FiK 
ters giving such results, it need scarcely be said, are a con- 
stant menace to health, but those which allow of easy clean- 
ing by reversed currents of water are free from most of the 
objections attending the use of the older forms. Five years 
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ago I analyzed some samples of Albany water, filtered 
through a well-known filter manufactured in this city (the 
Blessing Duplex Filter), and found that a sample of water 
obtained by washing the filter after a day's use, yielded of 
albuminoid ammonia, 0.1850 parts per 100,000, showing that 
the filter had retained a large amount of organic matter. 
Water which had passed through the sand of the filter only, 
yielded 0.0023, and that which had passed through both the 
sand and charcoal yielded but 0.0014 parts per 100,000. This 
latter quantity is about one-tenth that ordinarify found in 
our city water, and this is certainly a very good showing. 
Two years since I analyzed water which had been drawn 
from our upper service, both before and after filtration 
through the same filtering apparatus, and found the free 
ammonia reduced to a fifth, the albuminoid ammonia to a 
fourth, and the oxygen absorbed to two- thirds of the amounts 
originally present, by filtration; while a sample of water 
from the lower city service had its free ammonia reduced to 
a fifth, albuminoid to a tenth, and oxygen absorbed to a 
twelfth, indicating a vast improvement in a water at that 
time in singularly bad condition. These results I believe to 
be largely due to the efficient action of the animal charcoal, 
which in this device acts, not as a strainer or filtering medium 
proper, but as an oxidizing agent, provision being made for 
its constant aeration. In many filtering appliances animal 
charcoal is a fruitful source of trouble and danger, but if the 
real filtration is accomplished by other material and the coal 
is subjected to frequent aeration and renewed when neces- 
sary, it is a most valuable agent for effecting the oxidation 
of organic matter. I purpose soon to make some experiments 
with a view to determining how long animal charcoal retains 
its activity in such filters, though it is very certain that, with 
proper treatment, it will continue to operate satisfactorily for 
a long time. 

Of the chemical agents which have been employed in 
water purification, the most important are metallic iron, solu- 
tions of iron salts, generally the chloride, permanganate of 
potassium, and alum. Spongy iron, obtained by the reduc- 
tion of hematite-ore at a temperature of a little below that of 
fusion, thereby rendering the metal porous or spongy in 
form, was first made use of by Bischof, whose process was 
patented in England in 1871, though Dr. Med lock had se- 
cured a patent in 1857 for a process of purification based 
upon the use of metallic iron plates, and Spencer in 1867 in- 
troduced a material which he called magnetic carbide, in 
which the active agent was iron. The carbonic acid in the 
water, acting upon the iron in one or the other of these forms, 
produces a ferrous carbonate, which, by oxidation, yields 
hydrated ferric oxide, and this is believed to effect the oxi- 
dation of organic matter and serve as a coagulant as well, 
producing a flocculent precipitate, which is subsequently 
separated by sedimentation or filtration through sand. Such 
methods have been employed with more or less success in 
various European cities, but Anderson^s process, which has 
been successfully used at Antwerp, Ostend, Paris, and 
Vienna, has generally replaced other methods of purification 
by iron. In this process the water is forced through revolv- 
ing purifiers consisting of iron cylinders revolving on hollow 
trunnions which serve for inlet and outlet pipes. On the 
Inner surface of the cylinders are curved ledges running 
lengthwise, which scoop up and shower down through the 
water fine cast-iron borings as it fiows through the cylinder, 
so that every portion of the water is brought into contact with 
the iron, which is kept constantly bright and clean by attri- 
tion. The water issuing from the purifiers is exposed to 



the air, by allowing it to flow through a trough, to secure 
the precipitation of the ferric hydrate, and by filtration 
through sand this precipitate is subsequently removed. It 
is claimed for this process that the organic matter is altered 
in form and largely destroyed, the albuminoid ammonia 
being reduced to from one-half to one- fourth, and micro-organ- 
isms largely destroyed or removed. At Antwerp 2,000,000 
gallons daily are thus treated, and Professor Edward Frank- 
land has shown that this water is completely sterilized and 
nearly all its organic matter removed. The cost, previous 
to the introduction of settling reservoirs before filtration, has 
been |4 per million gallons. In a paper read before the 
Franklin Institute in 1890 by Easton Devonshire, C.E., it is 
estimated that the cost of working expenses, with an output 
of 5,000,000 gallons per diem or over, should not exceed $2 
per million. 

Ferric chloride has been employed in Holland for removing 
clayey matter and organic impurities from the water of the 
Maas, which supplies Rotterdam. Carbonate of iron is formed 
and decomposed with separation of ferric hydrate which 
coagulates and removes the organic matter, but such treat- 
ment is attended with many difficulties and is not likely to 
come into general use. The same may be said of the em- 
ployment of permanganate of potassium, which oxidizes 
organic matter and by its decomposition yields manganic 
hydrate which precipitates much of the suspended matter 
present in the water. Such processes may be successful, 
here and there, on a small scale, but they cannot as yet be 
practically or economically employed in the purification of 
lar^e supplies. 

The only other purifying agent of which we need speak 
is alum. It is said to have been used for centuries in China 
and India, but particular attention was first directed to its 
use by Jennet in 1865. Most waters contain more or less 
bicarbonate of lime in solution, and the alum acting upon 
this constituent yields sulphate of lime, carbonic acid gas, 
and aluminic hydrate, as shown in the following equation: 

Kg Al, (SO4) 4 -f 3 H3 Ca (003)3 =3 Ca SO4 -fK, SO4 
+ 6CO3 + AIJ, (H0)«. 

As the aluminic hydrate forms and deposits it not only en- 
tangles and carries down finely-divided, suspended, mineral 
matter but coagulates and removes much of the dissolved 
organic matter as well. By this means peaty and other col- 
ored waters are decolorized; turbid waters containing finely 
divided clay are clarified and bacteria removed. Professor 
A. R. Leeds, in an experiment performed upon the water 
used at Mt. Holly, N. J., found that alum, added in the 
proportion of half a grain to the gallon, produced the follow- 
ing effect: *^ On standing the peaty matter was entirely 
precipitated in reddish-yellow flakes and the water abo^e 
became perfectly colorless and clear. On pipetting off some 
of this supernatant fluid I found that instead of containing 
8,100 colonies of bacteria per cubic centimeter, as it did before 
precipitation with alum, it contained only 80 colonies. On 
filtering some of this supernatant water through a double 
thickness of sterilized filter paper into a sterilized tube I 
found no bacteria in the filtered water. In other words the 
water had been rendered, by the addition of an amount of 
alum so minute as to be inappreciable to taste and almost to 
chemical tests, as sterile as if it had been subjected to pro- 
longed boiling.^' {Journal American Chemical Society ^ 
ix., p. 154.) 

Austen and Wilber made a valuable report to the State 
Geologist of New Jersey in 1885, on the ^* Purification of 
Drinking Water by Alum." They found that 1.2 grains per 
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gallon was 8u£Qcieni for the complete precipitation and clari- 
flcatioD of the New Brunswick city water, if sufficient tintie 
was allowed for settling. Such an amount is imperceptible 
to the taste and can exert no physiological aciion. If more 
alum is used less time is required for sedimentation, and vice 
versa. More than two grains to the gallon was seldom re- 
quired. They showed likewise that waters which will not 
yield clear filtrates on account of their containing finely di- 
vided clayey matters, even when filtered through the finest 
filter-paper, were immediately coagulated and precipitated 
by 1.16 grains of alum to the gallon, so that they could be 
filtered immediately after adding the alum, yielding bril- 
liantly clear filtrates, and. in their opinion, no more than 
twice this quantity, or about two grains per gallon at most, 
need ever be employed. 

In January, 1889, a sample of peaty water from Athol, 
Mass., having a decided yellowish-brown color, was submitted 
to me for examination. Difficulty had been experienced in 
clarifying this water by filtration, and I made some experi- 
ments to determine the action of alum upon it. Our city 
supply was at that time yellowish in color and slightly tur- 
bid, and this was also tested. It was found that, in both 
cases, the addition of alum in the proportion of 2.3 grains per 
gallon gave rise at the end of twenty-four hours to a yellowish 
flocculent deposit, undergoing no further change on standing 
for four days, the water becoming clear and almost perfectly 
colorless. The waters were tested again by adding the alum, 
shaking in a flask, and immediately filtering through paper. 
The city water became transparent and perfectly colorless, 
and the peaty water retained but a very faint, almost imper- 
ceptible yellowish tint. The peaty water yielded originally 
0.0225 parts of albuminoid ammonia per 100,000, but after 
the addition of alum, agitation and filtration, it yielded but 
0.0060 parts, or about one-fourth as much, showing how great 
an improvement had been effected. 

For household use, on a small scale, water can be easily 
clarified and purified by placing a layer of clean cotton, two 
or three inches deep, at the bottom of a glass percolator, such 
as is used by druggists, and pouring the water to be filtered, 
to which solution of alum has been added, into the percolator 
and allowing it to drip through into a clean vessel placed to 
receive it. The alum solution is conveniently made by dis- 
solving half an ounce of alum in a quart of water, and of 
this solution a scant teaspoon ful should be added to each 
gallon of water to be filtered. Alum is now used in a num- 
ber of filtering and purifying systems which have of late 
years been brought prominently before the public by their 
inventors or the companies controlling them. 

If now it be asked, do such processes as these which we 
have described, admit of practical and economical application 
to the purification* of large volumes of polluted water for the 
supply of our great cities, I fear that an unqualified affirma- 
tive answer can hardly be given. In American cities the 
consumption of water is much greater than in European 
towns. The ** Encyclopedia Brittanica" states that " the con- 
sumption varies greatly in different [English] towns, rang- 
ing from about twelve to fifty gallons per head per day," 
and that *^ an ample supply for domestic use and general 
requiremenU is from 20 to 26 gallons per head daily.'' With 
us a hundred gallons is frequently supplied. Albany wants 
15,000,000 gallons, with a population of less than 100,000. 
Philadelphia and St. Louis consume 70 gallons; New York, 
80; Boston, 90; Chicago, 116; and Detroit, 150; while Glas- 
gow, Dublin, and Edinburgh consume but 60; London, 40; 
Birminjrham, Leeds, and Liverpool about 30: and Manchester 



and Sheffield still less. On the continent it is about the 
same. Paris uses about 60 gallons; Hamburg and Dresden 
60, and Leipsic but 23. In American cities the waste of water 
is enormous and to purify one gallon for drinking and house- 
hold uses and nine gallons for flushing water-closets, water- 
ing streets and extinguishing fires must ever be a wasteful 
process, to say the least. Many towns in this country are 
now using water purified by artificial means, with apparent 
satisfaction; but I do not think that the time has come when 
it can be said that such purification is practicable in all cases. 
Certain methods, like the Anderson process, give excellent 
results under favorable conditions, but competent engineers 
have not recommended them for American cities. Sedimen- 
tation, coagulation, filtration, aeration, all these have passed 
the experimental stage and are in a sense practical, but that 
processes involving so much manipulation can be advan- 
tageously employed in treating the enormous volumes of 
water required by large cities, especially where pumping is 
also necessary, is not as yet demonstrated. As regards fil- 
tration alone, it may be said that in our climate the filter- 
beds, which give satisfactory results in many parts of Europe, 
cannot generally be employed to advantage, and that this 
method of filtration has been by no means uniformly suc- 
cessful even in Europe. In a recent report Dr. Theobald 
Smith has called attention to the fact that in the Berlin epi- 
demic of typhoid in 1889, **the distribution of the disease 
was identical with that of the filtered river water," the filter 
beds being worked with great rapidity to make up for a de- 
ficiency in the water-supply, and the filtered water containing 
at times 4,000 bacteria per cubic centimeter. %In discussing 
this case he says: '* These facts go far to prove that polluted 
water, when immediately delivered for consumption even 
after filtration, is not wholly safe. They likewise make prom- 
inent the fact, that, while filtration largely rids a given water 
of its bacteria, it is a process requiring the utmost care, the 
most constant attention, not only on the part of the engi- 
neer, but also of the chemist and bacteriologist. We are 
furthermore convinced," he adds, **by these experiments 
that surface water which shows very little, if any, pollution, 
and which is stored before use, is safer than filtered water 
which before filtration is being manifestly contaminated with 
sewage." As regards methods of rapid filtration under 
pressure, combining chemical treatment of the water, gener- 
ally by alum, as well, various systems are in use in this 
country, controlled by individuals or companies employing 
a variety of patented devices. Granting that the results in 
some cases seem to be excellent, I think the time has not yet 
come when they can be unhesitatingly recommended for the 
purification, in all cases, of large city supplies. I know of 
no city with a population of one hundred thousand that is 
using such a process to-day. That numerous infectious dis- 
eases are convened by water admits of no dispute. In my 
opinion it is vastly better to purify our sewage before dis- 
charging it into the streams which supply us with water, or 
keep it out of them if practicable altogether, than to attempt to 
purify the water which it pollutes. Chemical treatment 
and filtration may be practicable and efficient in certain 
cases, but I believe that the statement by the Rivers Pollu- 
tion Commission of England, more than twenty years ago, 
in their sixth report, is as true now as it was then: ** Noth- 
ing short of the abandonment of the inexpressibly nasty 
habit of mixing human excrement with our drinking water 
can confer upon us immunity from the propagation of epi- 
demics through the medium of potable water." The cities 
of this country may eventually be driven to methods of arti- 
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ficial purification of their water supplies, but it cannot be 
said that the conditions necessitating such action generally 
exist as yet. In most cases the safer and more economical 
course will be found to be either the securing of an unpol- 
luted water, if such be available, or the protection from pol- 
lution of existing sources of supply. 



LETFERS TO THE EDITOR. 



«*« OorretpondenU are requetted tobecu brief a$ poaHble. The urrttern name 
i§ in (Ul ca$e* required cu proof of good faith. 

On request in cuivanee^ one hundred eopiee of the number containing hie 
eomntunieation will be furnished free to any eorreepondent. 

ITie editor will be glad to publieh any queriee consonant with the eharttcf* r 
of the Journal. 

American Weeds. 

Professor Btron D. Halstbd of the New Jersey Experiment 
Station has recently presented to the agricultural public a list of 
*^ American Weeds," — mostly phane^o^am8. — which contains 
no less than 751 varieties and speries. exclusive of noxious fungi. 
Well may the lon(;-9uffering farmer turn up the whites of his 
eyes at this formidable list. A closer examination, however, 
shows us among the ** weeds '' all our cultivated clovers, medics, 
vetches, and many of our best a8:ricultural grasses. The criterion 
used by the New Jersey botanist in deciding what to admit and 
what to exclude from his catalogue is not apparent, and no word 
of explanation is vouchsafed. 

In the vegetable kinRdom, if not in the United States Republic, 
it is true that *' it is self-evident that all plants are t)om free and 
equal." The distmi^uisbing of plants as weeds and not weeds is 
purely human and artiticial. The popalar idea of a weed seems 
to be a repulsive, or hurtful, wild plant. But few persons give 
exactly the same definition. I have been at some trouble to se- 
cure the definitions of a number of intelligent persons, and give 
Uelow a few samples : — 

** A plant where you don't want it/' — Director Experiment 
Station. 

*• A noxious or useless plant.'* — Curator of Museum. 

** A plant out of place.' — Chemist. 

** A troublesome plant." — Chemist. 

** An obnoxious plant of many species not fit for food or medici- 
nal purposes." — Clerk. 

*' A plant not edible, so far as known, nor medicinal, or other- 
wise serviceable to man, and which always thrives where not 
wanted."— Jnspec^or of Fertilizers, 

*' A plant for which we have no use so far as we know.'* — 
Meteorologist. 

'* (1) Underbrush or bushes; (2) a useless or troublesome plant." 
^-Webster. 

My own definition : Any plant which from its situation or in- 
herent properties is hurtful to human interests; a vegetable mal- 
efactor. 

By the usage of the English language the name ** weed '* is 
connotative and implies in a plant a bad and hurtful quality. 
Used metaphoricaUy or analogically it is always a term of oppro- 
brium. 

If we were dealing with individual plants as courts of justice 
deal with persons, each particular plant might he properly de- 
scribed as a weed or not weed according to the circumstances of 
each case. But here we are dealing not with individuals but with 
species and varieties, and can take note only of the general char- 
acter of the groups. If we have planted a bed of pansies, and 
there springs up among the pansies a red clover plant, this particu- 
lar plant is hurtful to us, and therefore is treated as a weed, but 
we are not therefore justified in writing the species Trifolium 
protense in a list of weeds The general character, — the qualities 
for which the clover genus generally and this species especially 
are noted, are good and beneficial to mankind. It was only by 
chance or the carelessness of some one that this clover plant got 
into our flower-bed. **The plant out of place" definition of a 
weed can refer only to a particular plant. It cannot be applied 



to a species, for a plant of any species is liable to be occasionally 
misplaced. 

We must maintain then that the inclusion in a list of weeds of 
such plants as the clovers, medics, vetches, and agricultural 
grasses is unjustifiable and wrons:. 

A large number of Professor Halsted's '* weeds" are mpre 
'* wild lings of nature" for which we have as yet found no im- 
portant use. But justice requires that in the case of plants as 
well as persons every one shall be held innocent until proven 
guilty of wroDK. 

Both from an Aesthetic and from a practical standpoint it is true 
that most of these so-called weed plants are more useful than 
hurtful. They clothe and l)eaatify waste places. Many of these 
wild plants furnish food and nectar for honey bees, and aU aid 
more or less in conserving the fertility of the soil, prevent wash- 
ing etc. It is as unjust to stigmatize such plants as ** weeds '* ss 
it would be to call all savage tribes criminals. 

Professor Halsted omits wholly and without comment noxious 
fungi from his list of weeds. Yet these are our very worst and 
most dangerous weeds. In number they far outrun all the phan- 
erogamic species. 

To justify its inclusion in a list of *' American weeds " a plant 
must not only possess a positively noxious character, but must 
also be sufficiently obnoxious or wide spread to give it a national 
reputation. 

If we exclude from Professor Halsted's list all obscure and 
non- noxious species we shall have left about 150 species of weed- 
plants worthy to be called *• American Weeds." 

Gerald MoCartht. 

N. C. Bxperlment Station, Jnly 6. 



Some Remarks oa Professor Cyrus Thomas's Brief Stndj of 
the Palenque Tablet. 

In Science, No. 488, Professor Cyrus Thomas stated that *' the 
particular manner of reckoning the days of the month " — or more 
precisely, the exact designation of a date by the sign of the day and 
the position it holds in the number of twenty days (uinat) that 
people are in the habit of calling a Maya month — as it is found 
not only '* in some of the series of the Dresden Codex.? but through- 
out the whole of it. is also found on the Palenque tablet. This 
statement undoubtedly is a correct one. But Professor Thomas, 
following Professor Fdrstemann, asserts that the <* peculiarity of this 
method is that the day of the month is counted not from the first 
of the given month, but from the last of the preceding month; 
thus the fifteenth day of Pop, beginning the count with the first, 
will, according to this method, be numbered 16." If it were really 
so, this method of reckoning the days of the month would be a 
very curious one, and hardly to be understood. Professor Forste- 
mann based this assertion on the supposition that the calendar 
system of the Dresden Codex is the same as that which prevailed 
in Yucatan at the time of Bishop Landa*s writing. In vol. xxiB. 
of the Zeiachrift fUr Ethnologic, published by the Berlin An- 
thropological Society, in a paper entitled **Zur mexikanischen 
Chronologie. mit besonderer Berficksichtigung des caposekisclien 
Kalenders," I have shown that tJie priests who wrote down the 
Dresden Codex did not begin their years with t}ie days Jean, mti/MC, 
ix, cauac, as in Landa's time, but with the days been, e^tznab, 
dldbal, lamat, exactly corresponding to the acatl, tecpail, call, 
toobtl (cane, flint, house, rabbit), the signs used by the Mexicans 
to designate their respective years. Beginning the years in this 
manner, the day 4 ahau 8 cumku is really the eighth day of the 
month cumku in the been, or ^'cane,** yean. The day 9 lean 19 
kayab is really the twelfth day of the month kayab in the same 
been, or ** cane.*' years; and thus with all the other dates tbioogh- 
out the whole Dresden Codex. 

The evidence derived from the fact that the same method of 
numbering the days of the month, that is to say, the same method 
of beginning the years, is also found in the Palenque tablet, leads 
— I agree with Professor Thomas — to the inference *< that there 
were intimate relations between the people of this city and those 
where the Dresden Codex was written, and that there is no very 
great difference in the ages of the two documents." On the other 
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side, it is proved bv my statemeots tViat in this peculiarity both 
the Dresden Codex and the Paleoque tablet differ from the Codex 
Troano-Cortez. For in the latter document the beginning of the 
uars is in the days fcan, mtUuc, ix, cauac. This is proved by 
Codex Troano 23-20, when compared with the Dresden Codex 
25-28. From this, and the general character of the Codex Troano- 
Cortez, we may safely infer that this manuscript is of a later date 
tli<in the Dresden Codex, and, perhaps, of a somewhat different 
lo ality. 

Alluding to 9 C 9 D of the Palenque tablet, Professor Thomas 
remarks that on plate 48 and twice od plate 60 of the Dresden 
Codex no number-symbol is attached where the day is the twen- 
tieth of the month. This is obviously an erroneous statement : for 
ill all the three cases named, and also in the Palenque tablet, there 
i- a particular element attached to the hieroglyph of the month; 
and this particular element reveals itself as a graphic representa- 
tion of the two eyes of the man {uinic)^ the substitute of the head 
of the slain, which I have shown is the usual representation of 
the man (uinic) or the number twenty (uinal) (see Zeifschrift fur 
Ethnologity XIX., pp. 287-240. 

With reference to Professor Thomases last remarks, I will add 
that the symbol of the hand, as it is seen in the hieroglypth mdnik, 
is to be understood as a sign-language character for '* to eat," and 
therefore has the phonetic value chi (compare the hieroglyph 
chikin, west). The figure of the outstretched hand occurs as a 
sub«»titute for the hatchet, the probable expression of the sound 
cKac, *»to cut." The proper phonetic and figurative value of the 
outstretched hand seems to be pax, ** to beat." 

Dr. Ed. Seler. 

Steglitz, Qermany, June, 1892. 



A Grape Vine Produces Two Sets of Leaves During the Same 

Season. 

The scarcity of information upon the production of leaves at 
abaormal times furnishes an excuse for the following communi- 
cation. 

In the yard adjoining me there is a large grape-vine of several 
jears* growth. A month ago this was a vigorous plant ; the leaves 
were numerous and healthy, and the branches were loaded with 
grapes. About that time numerous caterpillars attacked the vine, 
and in less than a week there was not a leaf left upon it. Numer- 
ous petioles, bearing fragments of the principal veins, were all 
that remained of the foliage. The grapes began to shrivel, and 
the smaller twigs to show signs of premature decay. 

Bat the end was not yet. About a week after the leaves were 
destroyed, buds located 4 the nodes — buds which normally would 
have remained dormant until next year — began to develop a sec- 
ond foliage. Although not yet full-grown, these leaves have given 
a new lease of life to the vine. The few shriveled bunches of 
grapes that Jiave survived the great draught upon their moisture 
are rapidly regaining their plumpness. The plant is itself again. 

One fact is worth noting; although almost four weeks have 
elapsed since the leaves were destroyed, the petioles remain 
attached to the stems. These petioles are as green as ever, and in 
most cases they retain short bits of the principal veins of the 
leaves Near the petioles these veins are green, but their free ex- 
tremities are shriveled and brown. C. H. Turner. 

UnlTonlty of ClndDnati, Jaly 10. 

BOOK-REVIEWS. 

The Stone, Bronze, and Iron Ages. A Popular Treatise on Early 
Archceology. By John Hunter-Duyar. London, Swan Son- 
nenschein & Co. New York, Macmillan & Co. 285 p. 
$1.25. 

As the author claims for this hook no other character than that 
of a popular treatise, it will be sufficient to inquire whether it is 
a fair representation of the most approved views of the science, 
as expressed by those who have made it a speciality. This it 
usually is, although the author, who never quotes his authorities, 
has inserted opinions here and there which are certainly not those 
generally accepted. For instance, he understates the artistic 



relics of the Palsdolithic period ; he assumesjthat the weapons of 
the river drift were more ponderous than those of later date; he 
asserts that no idols have been recovered from the stations of that 
epoch ; and that no human remains have been unearthed from 
the European kitchen-middens. Our countrymen will also be 
surprised to learn that Mound City is another name for St. Louis 
(p. 142). 

In spite of such slight blemishes, the book can be recommended 
as a convenient and usually accurate manual of this attractive 
science. It begins at the beginning, tracing the story of man 
from early poist-tertiary times through the drift and cave periods 
in Europe, and the neolithic, bronze, and iron ages. There are 
special chapters on the lake-dwellers, fossil man, myths, pot- 
tery, sepulture, and art, and one on the mouod-builders of the Ohio 
Valley. 

Journal and Proceedings of- the Royal Society of New South 
Wales, Vol. XXV. 1891. 848 p. 

The creditable publications of this active society have already 
reached their twenty-fifth volume, and it comes replete with en- 
tertaining material. Several reports from the Sydney Observatory 
on celestial photography will have interest for the astronomer; 
articles on Kaolinite and the microscopic structure of Australian 
rocks will attract the geologist ; the causes of death among sheep 
an J rabbits in Australia will be welcome to the agriculturist; the 
folk-lorist will turn with pleasure to Mr. Pratt's translations of 
songs and myths from Samoa; while the mechanicians and pranks 
will be glad to read about a ship which can be propelled by the 
action of the waves alone, and a flying machine which is to navigate 
the sky by the motive power of compressed air. This is certainly 
a varied repast, at which each may find a dish to his liking. 



ilfONG THE PUBLISHERS. 

A WORK on the ** Migration of Birds,'' by Charles Dixon, will 
shortly be published by Messrs. Chapman & Hall. 

— Messrs. Longmans, Green. & Co. have issued a third edi- 
tion, revised and enlarged, of Professor E. A. Sch&fer's '* Essen- 
tials of Histology." The intention of the author is to supply 
students with directions for the microscopical examination of the 
tissues. 

— A '^Dictionnaire de Chimie industrielle" is being issued in 
parts, under the direction of A. M. Villon, by the " Librairie Tig- 
nol.'' It gives an account of the applications of chemistry to 
metallurgy, agriculture, pharmacy, pyrotechnics, and the various 
arts and handicrafts. 

— Henry Stevens & Son, 39 Great Russell Street, London, promise 
for next month Henry Harisse's *' Discovery of North America: a 
critical, documentary, and historic investigation, with an essay 
on the early cartography of the New World," etc. This important 
work by the foremost investigator in the field will make a quarto 
volume of 800 pages, with 28 plates and many illustrations in the 
text, and will be issued to subscribers in three styles, ranging in 
price from £5 to £12 166. Only 860 copies are to be printed. 

— The American Society for the Extension of University Teach- 
ing, Philadelphia, has just issued five monographs on various 
phases of the university extension movement, being reprints from 
the Proceedings of the Society. These are: ** The Place of Uni- 
versity Extension in American Eklucation,'* by William T. Harris, 
U. S. Commissioner of Education; *'Tbe Organization and Func- 
tion of Liical Centres," by Michael E. Sadler, secretary of the 
Oxford University Extension Delegacy; **The Church and Uni- 
versity Extension," by Rev. John S. Macintosh: ** The Ideal Sylla- 
bus," by Henry W. Rolfe; and '*The University Extension Class," 
by Edward T. Devine. 

— With the number for July, the ** Annals" of the American 
Academy of Political and Social Science begins its third volume. 
The first article in the current number is entitled '* Cabinet Gk>v- 
emroent in the United States." It is by Professor Freeman Snow 
of Harvar«1, and is an answer to the many pleas for the adoption 
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in the United States of cabinet government as known abroad. 
The next article is by Mrs. S. L. Oberholtzer, and relates how 
much good "School Savings Banks'^ have done and are doing. 
Professor J. B. Clark of Smith College has a paper on '' Patten^s 
Dynamic Economics/* in which be explains the latest system of 
political economy, taking up Professor S. N. Patten's recent book 
as a basis for his remarks. Professor L4on Walras of Lausanne 
contributes an article on the ** Geometrical Theory of the Distri- 
bution of Prices/' in which he presents a geometric picture of the 
causation of the prices of all commodities Besides these there 
are articles by Mr. B. F. Hughes on *^ Basis of Interest," by Leo 
S. Rowe on the ** Conference of the Central Bureau for the Pro- 
motion of the Welfare of the Laboring Classes/* by Takekuma 
Okacla on "Taxation in Japan/* and the usual book-reviews and 
personal notes. 

— W. H. Lowderwilk & Co., Washington, announce that they 
have assumed the publication of " Hickcox's Monthly Catalogue 
of Government Publications," which they will complete up to 
date and issue regularly and promptly in the future. Mr. Hick- 
cox will edit the catalogue as heretofore, but all rights in the work 
have been purchased by the publishers. Up to this time the work 
has been prosecuted under many difficulties, and the pecuniary 
returns have been very inadequate, by reason of which facts it 
was not kept up with the regularity which its importance de- 
manded. It is expected to issue early in July the first six num- 



bers of 1892, under one cover, succeeding numbers to follow pjiiIv 
in each month thereafter. As rapidly as the matter can be pre- 
pared the back volumes will be completed and sent to subscribers. 
It is not expected that the undertaking will prove a remunerati\e 
one, but it is hoped that there will be a return sufficient to repay 
the actual outlay of money. The work is of the utmost value to 
every person who has occasion to handle or consult the current 
publications of the government, and these publications are now 
so varied and comprehensive that persons interested in any 
branch of science or business must appreciate it. 

— Under the title of *' The Cambridge Natural History,' Mac- 
mUlan & Co. have in active preparation an important series of 
volumes on the Natural HkKtory of Vertebrate and Invertebrate 
Animals, edited, and for the most part written, by Cambridge 
men. While intended in the first instance for th\>8e who have not 
had any special scientific training, the volumes will, as far aspos 
sible, present the most modem results of scientific research. Thus 
the anatomical structure of each group, its development, palsBon- 
tology, and geographical distribution, wOl be considered in con- 
junction with its external character. Care will, however, be 
taken to avoid technical language as far as possible, and to exclude 
abstruse details which would lead to confusion rather than to in- 
struction. The series will be under the general editorship of Mr. 
J. W. Clark, the university registrar, and Mr. S F. Harmer, 
superintendent of the Museum of Zoology. The following writers 



Publications Received at Editor*8 Office. 



Bush, Gbobob G. History of Higher Bdacation in 
Massaohusetts. WashiogtoD, Bureau of Educa- 
tion. 8». paper. 466 p. 

HvNTBR-DxTYAB, JoHN. The StoDO, Brouze and 
Iron Ages. New York, Maomillan A Co. Vt*. 
286 p. $1.26. 

Mato, a. D. Southern Women in the Beoent Edu- 
cational MoTAment in the South. Washington, 
Bureau of Education. 6", paper. 880 p. 

Mbbz, Chablxs H. Influenza. Sandusky, O. 
Beeoher & Co., Printers. 12», paper. 90 p. 

U. S. DBPABTnHT OF AoRiouLTUBB. Foods and 
Food Adulterants. Part 7: Tea. Coffee and 
Cocoa Preparations. Washington, Government. 
8**, paper. 

Experiments with Sugar Beets in 1891. Wash- 
ington. GtoTetnment. 8°, paptr. 

«— Reoora of Experiments with Sor^um in 1891. 
Washington, GoTemment. 6<*, paper. 

- ^Yguponflerfdlty. Trans. 



Wbismamm, Auovst 

by E. B. Poulton and A.' E. Shii ley 
Oxford. Clarendon Press. 12«. 286 p. 



Vol. II. 



Reading Matter Notices. 

Ripans Tabules : for torpid liver. 
Hipans Tabules banish pain. 



Societas Entomologica. 

International Entomological Society, Zu- 

rich-Hottingen, Switzerland. 

Annual fee, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. All members may use this 
department free of cost for advertisements 
relating to entomology. 

The Society consists of about 450 members 
in all countries of the world . 

The new volume began April 1, 1892. The 
numbers already issued will be sent to new 
members. 

For information address Mr. Fritz Rubl, 
President of the Societas Entomologica, 
Zurich-Hottingen, Switzerland. 



SCIENCE CLUBBING RATES. 

10^ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

N. D. C. HODGES, 874 Broadway, N. Y. 



Exchanges. 
[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 

Taxidermist going oat of business has quantity of 
finely-mounted specimens of North Ainencan birds, 
mammals and reptiles and ski^s of birds for sale, 
including a full local collection of bird skins, show- 
ing some great variations of species; also quantity 
|1 skulls with horns of deer and mountain sheep, 
Old mounted heads of same. Will g ve good ex- 
change for Hawk Bye camera with outfit. Apply 
Quickly to J. B. Thurston, 266 Yonge St., Toronto, 
Canada. 

For exchange. — A fine thirteen-keyed flute in leather 
covered case, tor a photograph camera suitable for mak- 
ing lantern slides. Flute cost $97, and is nearly new. 
U. O. COX, Mankato, Minn. 



Te exchange ; Experiment Station bulletins and 
renorts for bulletins and reports not in my file. I 
will send list of what I have for exchange. P. H. 
BOLF8, Lake City, Florida. 



Finished specimens of all colors of Vermont marble for 
fine fossils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
P£RRY, State Geologist, Rutland, Vt. 



For exchange.— Three copies of ** American State 
Papers Bearing on Sunday Lezislation," 1891, aa.50, new 
and unused, for '*The Sabbath," by Hannon Kingsbury, 
1840; "The Sabbath." by A. A Phelps, 1842; *' History 
of the Institution of the Sabbath Day, Its Uses and 
Abuses," bv W. L. Fisher, iSsg; '" Humorous Phases of 
the Law, * by Irving Browne; or other works amounting 
to value of books exchanged, on the question of sovem- 
mental legislation in reference to religion, personal liberty , 
etc. If preferred. 1 will sell ^'American State Papers.' 
and buy other bookti on the subject. WILLIAM AD- 
DISON BLAKE LY, Chicago, 111. 



For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog to i-ioms; ),^ platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Si/iiman's yournal. 
1869-1885 (69-71 bound); Smithsimi.in Reports, 1854-1883; 
U. S. Coast Survey 1854-1869. Full particulars to en- 
quirers. F. GART)INER, JR., Pomfret, Conn. 

Wanted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
WiUon's*' American Ornithology,'" a vols.; Coues' ''Birds 
of the Northwest" and " Bi«ds of the CrUorado Valley," 
a vols.; Minot's "Land and Game Birds of New Eng- 
land^' Samuels' ** Our Northern and Eastern Binds;" ail 
the Reports on the Birds of the Pacific R. R Survey, 
bound in a vols., moroco; and a complete set of the 
Reports of the Arkansas Geological Survey. Plt?ase give 
editions and dates in orresponding. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 



Wants 



To exchange Wright's ** Ice Age in North America " 
and Le Conte's "Elements of Geology" (Copyright i88») 
for "Darwinism," by A R.Wallace. **Origin of Species." 
bv Darwin. ''Descent (.f Man." by Darwin. ' Man's 
Place in Nature," Huxley, ''Mental Evolution in Ani- 
mals." by Romanes, ''Pre- Adamites,'* by Wii.chell. No 
books wanted except latest editions, anH books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville. Tenn. 



^ J*^ jf ^*<w» teekimg a position /or whicA JU is quali- 
fudby his scientific attainments^ or any person sssJh'n/t 
lonu one to fill a position 0/ this character y he it thai 
o/a teacher 0/ science, chemist ^ draughtsman^ or vakai 
not, may have the ' IV ant * inserted und*r this head 
FRBB OF COST, (/ he Satisfies the publisher 0/ the suit- 
able character of his application. A ny p^son seeking 
information on any scienti fie question, the address of 
any scientific mam, or who can in any way use this 
column for a purpose consonant with the nature ej 
the papery is cordial y invited to do so. 

A JOHNS HOPKINS graduate (1803) desires a 
position as inetmctor in mathematics and 
physics. Addresn A. B. TURNEB, Johns Hopkins 
iTniverslty, Baltimore, Md. 

WANTED.— A collectic>n of postage stamps; one 
made previous to i870 preferred. Also old and 
cunons stamps on original letters, and old entire 
U S. stamped enrelopes. Will pay cash or give in 
exchange flrst-olass fossils, including fine cnnoids. 
WM. F. E. GURLEY, Danville, III. 



ANTED.—To purchase laboratory outfit; bal- 
aiices. evaporating dishes, burettes, etc., 

5 anted immediately for cash. C. E. SPBIBS, S8 
urray street, New Tvk. P. O. Box i74l. 

ANTED.— The services of a wide-awake young 

man, as correspondent, in a large manufactur- 

ingo^^oalbuMness; one preferred who hasathor- 

(ome knowledge 
stating age vcA 

„ .- , s 874 Broadway, 

New York. 



W^ 



W^ 



W^ 



ANTED.- We want any and ► 11 of the foUowlng, 
providing we can t ade other books and maga- 
siDCs or buy them cheap for cash: Academy, Lon- 
don, vol. 1 to 28. 86, Jan. and Ff'b., '89; Age of Steel, 
vol. 1 to 66; Amerl<.an Anriquarian, voL 1, ^\ Ameri- 
can Architect, vol. 1 to 6, 9; American Art Review, 
▼ol. 8; American Pield, vol. I to 21 : American Geol- 
ogist, vol. 1 to 6; Americao Machinist, vol. 1 to 4; 
Art Amateur, vol. 1 to 7, O .t , '4; Art Interchange, 
vol 1 to 9; Art Union, vol. 1 to 4, Jan., '44, July, '45; 
Bibliotheca Sacra, vol 1 to 46; Oodey's Lady'sBook. 
vol. 1 to 20; New Englaoder, vol. 11; Zoologist, Series 
1 and 1, Series 8 vol. 1 to 14; Allen Armendale C& 
novel). Aaymer's " Old Book '* Store, 248 4th Ave. 
S., Minneapolis, Minn. 



W^ 



ANTED.— By a young man, a SwarUunore Col- 
lege junior, a position as principal of a public 
high school in one of the Gulf States, or as instractor 
in botany, phrsiology, and geology in an academy 
or normal school. Address B., care of Librarian, 
Swarthmore College, Penn. 



WANTED.— To act as correspondent for one or 
two daily or weekly papers. Bavewoikedon 
paper for about two years Would like a position on 
editorial staff of humorous paper. Addren OBO. 
C. MASON, 14 Elm St., Hartford, Conn. 



TRANSLATOR wanted to read German arohitM- 
tural works at sieht (no writing). One familiar 
with technical terms desired. Address "A.,'' Box 
149, New York Post Office. 
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are engaged upon the groups which precede their names : Mam- 
mals, Mr. J. J. Lister; Birds, Mr. A. H. Evans; Reptiles and 
Amphibia Dr. Gadow, F.R.S. ; Fish, Mr. W. Bateson; Mollusca, 
Mr. A. H. Cooke; Poljzoa, Mr. 8. F. Harmer; Brachiopoda, Mr. 
A. E. Shipley; Insects, Mr. David Sharp, F.R.S. ; Myriapoda, Mr. 
F. G. Sinclair; Arachnoida, Mr. C. Warburton; Crustacea, Pro- 
fessor W. F. R. Weldon; Coelenterata, ^Ir. S J. Hickson; and 
Sponges, Dr. W. J. Sollas. It is hoped that some of the volumes 
which are already far advanced may appear in the course of next 
year. The series will be fully illustrated. 

— The Biblia Publishing Company of Meriden, Conn., has just 
issued its initial monthly number of *' Ancient Egypt in the Light 
of Modem Discoveries," edited by Chas. H. S. Davis, Ph.D., and 
Rev. Camden M. Cobern, Ph.D., with an introduction by Rev. 
W. 0. Winslow, LL.D. Over one hundred illustrations will ap- 
pear in the twenty-four monthly parts; in the June issue are mapti 
of Egypt as a whole, of Upper Egypt, of Lower Egypt, of the Basin 
of the Nile, of the Canal of Joseph, and of Egypt during the 



SCIENCE. 



41 



pluvial period; this openine chapter treats of ''Egypt and Its 
Original Inhabitants," and it is largely ethnographical in its cuts 
and letterpress. 

— Mr. F. Turner contributes to the April number of the Agri- 
cultural Gazette of New South Wales a paper on the carob bean 
tree as one of the commercial plants suitable for cultivation in 
New South Wales. The Agricultural Department distributed a 
quantity of seed last year, and some healthy young plants raised 
from this seed are now growing in several parts of the colony. 
Mr. Turner expects that when the tree becomes better known to 
cultivators it will be extensively grown to provide food for stocky 
more especially during adverse seasons. The carob can not only 
be trained into a very ornamental shade tree, but may be planted 
as a wind-break to more tender vegetation. He advises all who 
cultivate it to keep bees, if only a single hive. It is astonishing, 
he says, how many flowers these industrious insects will visit in 
the course of a day, and be the agency whereby they are fertil- 
ized. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 
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Sportemen and omithologiBtB will be Interested in 
the list of Labrador birds by Mr. L. W. Turner, 
which hM been kindly rerfsed and brought down to 
dste by Dr. J. ▲. Allen. Dr. S. H. Scudder has con- 
tributed the list of butterflies, and Prof. John 
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liSbrador plants. 
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rsphy complete, and the author is indebted to Dr. 
Frsnx Boas and others for several titles and impor- 
ttot sugfcestions; and it is hoped that this feature of 
the book will recommend it to collectors of Ameri- 
eana. 

It is hoped that the Tolome will serre as a guide 
to the Labrador coast for the use of travellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those interested in geographical and histori- 
cal studies. 
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li/ew Method of Protecting Property 
from Lightning. 

Tiie Lightning Dispeller. 
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The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — to prevent its 
doing harm,— placing something in its path 
upon which its capacity for causing damage 
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No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 
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The American Lightning Protection Company 

United Bank Building, Sioux City, Iowa. 
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at his immediate command.''— Prof. S. A. Forbes. 
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"A good book, and it Is needed.''— Prof. L. H. 
Bailey. ComeU University. 
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Ohio Experiment Station, Columbus, Ohio. 

"I shall gladly recommend it."— Prof. A. J. Cook. 
Michigan Agricultural College. 

Price, $1.25. 

Sent postpaid to any address on receipt of price. 


THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botnny in 

all its departments. 

as cents s number, $2.50 s year. 

^•'o-- PUBLISHERS BOTAMICAL GAZETTE, 

Bloomliiiirtony Ind. 


all known forms of ELECTRIC 
SPEAKING TELEPHONES in- 
fringes the right secured to this 
Company by the above patents, and 
renders each individual user of tel- 
ephones, not furnished by it or its 
licensees, responsible for such nn- 


JOHN IREIiMD'S Bookstore, 1197 Broadiay 

near 29th St., is convenient to the residence qaarter of 
the city; it is a good place to drop into on the way up 
or down town to aeleot books or stationery. His stock 
is well selected and embraces all the new and standard 
books as soon as issued. Out-of-town purchasers can 
order by maU with every confidence that their wants 
will be as weU supplied as if buyinjr in person. 


iawAil use, and all the conse- 
quences thereof and liable to suit 
therefor. 


H. D. C. HODGES, 874 Broadway, Hew Tort 

DACK NUMBERS and complete leUof leading Mag. 
n azines. XaUt Uw. AM. MAG. EXCHANGE. 

^ Schohane NV 


EDUCATIONAL. 


The American Geologist for 1892. 

Edited by Prop. 8. Calvw. University of Iowa; Db. E. W. Claypoli, Buchtel College: John Etcrkan. 
Lafayette College; Dr. Pbrsifor Frazbr. Penn. Hort. Soc; Prof. F. W. Cragim. Colorado College: 
Prop. Rob't T. hill, U. 8. Irrigation Survey; Dr. Andrbw C. Lawson. University of California; R. D. 
Sausburt, University of Wisconsin; Joseph B. Ttrrbll, Qeol. Sur. of Canada; E. O. Ulrich, Minnesota 
Geological Survey: Prof. I. C. White, University of West Virginia; Prof. N. H. Winchbll. University 
of Minnesota. Now in its IXth volume. $8.60 per year. Sample copies, SiO cents. Addresij 

THE GEOLOGICAL PUBLISHING CO., Minneapolis, Minn. 


School of Applied Ethics. 

Plymouth, Mass., July 7-Aug. 17, 1892. 

Daily lectures in ECONOMICS, HISTORY OF 
RELIGIONS, and ETHICS. For Program, giring 
full partioularB, apply to the Secretary, 

S. BURNS WESTON, 
118 South 12th St., Philadelphia. 



The Observer. 

Published Monthly at Portland, Conn. 
A MEDIXTM OF INTEECHANOE OF OBSEBVATIOHS FOB ALL 

STUDENTS AND LOVERS OF NATURE. 

E. F. BIGELOW, Editor and Publisher. 
ASSOCIATE EDITORS: 
M. A. BOOTH, F.R.M.S., Microscopy, Longmeadow, Mass. 
J NO. H. SAGE, Ornithology, Portland, Conn. 

A. W. PEARSON, Entomology, Norwich, Conn. 

C. A. SHEPARD, Botany, New Britain, Conn. 

C. A. HARGRAVE, Conchology, Danville, Ind. 

F. P. GORHAM, Geology, 103 Knight St., Providence, R. I. 

Yearly Sv^scription^ $1. Single Number, lO Cents. 



mineralg, 

Kocks, 

FotslU, 

CasU of FoMlIt^ 

(iieoloffleal 

Relief IHapji. 



Ward'sNatural Science Establishment 

Mineralo^, Geolo^, Paleontolo^, Zoolog, Osteolo^, Anatomy. 

Send for Circular. ROCHESTER, N. Y. 



Stuflted Animals 

and Skint, 

mounted 

Skeletons, 

Anatomleal 

model ■ 

liFTertebratet 



Digitized by 



Google 



SCIENCE 



NEW YORK, JULY 22. 1892. 



A VISIT TO A **PICT'S HOUSE." 

BY DAVID MAC RITCHIE. 

As I have to-day visited an admirable specimen of the 
underground structures so frequently found in Scotland, 
where they are popularly known as ** Picts' Houses," some 
description of it will, I think, prove interesting to the readers 
of Science^ although the place itself has long been known to 
antiquaries. There are very many examples of these struc- 
tures in the British Isles, notably in Scotland and Ireland, 
but unfortunately the information regarding them (almost 
invariably most exact and detailed) is for the most part 
buried in the various volumes of ** Transactions " of anti- 
quarian societies, and is thereby practically useless. If the 
descriptions already published regarding these buildings, 
together with reproductions of the diagrams illustrating 
them, could be focussed into one volume, the result would 
be of the highest interest to those who have paid attention 
to the subject, and would be a positive revelation to those 
who have not yet done so.^ And one great advantage to be 
derived from a comparison of the various delineations would 
be that the student would realize that, although such struc- 
tures are referred to under many names (such as under- 
ground caves, souterrains, weems, cloghauns, Picts^ Houses, 
and — popularly — fairy halls), they all belong to one great 
class. 

The specimen visited by me to-day is situated at Pitcur, in 
Forfarshire, about two miles to the south-east of the small 
town of Coupar- Angus, and is locally known as '* the Picts' 
house." It is entirely beneath the surface of the ground, 
and the portion oTit which is still covered over stretches for 
about twenty feet beneath a ploughed field. That is to say, 
its roof is covered by a foot or two of soil, through which 
the plough passes without ever striking the flat, stone roof 
below. In other cases, indeed, the ploughshare has often 
been the first discoverer of these subterranean galleries. 

The ground-plan of the Pict's House at Pitcur may be 
rouglily described as of a horseshoe shape, with a shorter 
gallery parallel to the exterior curve of one side. The 
horseshoe itself is about 130 feet in length from end to end, 
with an average depth of 6 or 7 feet, and an average breadth 
of about 6 feet. The shorter gallery is about 55 feet long, 
and its dimensions otherwise resemble those of the horse- 
shoe, except that it broadens out into a bulbshape at the 
inner end — a common feature in such structures. The line 
of length, in each case, is taken along the middle of the 
gallery, there being, of course, a great difPerence between 
the length of the inner and outer curves. 

Be it understood that both of these galleries are, as it were, 
great symmetrical ditches or drains, quite underground, and 
entered by several burrow-like doorways. Their sides have 

^ I mmj mention tba,%, as a small beginning in this direction, I am about to 
Issue a pamphlet (published by David Douglas, Bdinburgh) containing sereral 
written descriptions and sketches of such structures; extracted from the 
^ Proceedings ol the Society of Antiquaries of Sootiand." 



been carefully-built walls of large, unhewn, unmortared 
stones, and these are still to a great extent unimpaired. The 
roof was formed by bringing the upper tiers of the wall 
slightly together, and then placing huge slabs of stone 
across from side to side. Two of the largest of these roof- 
slabs measure as follows: One (the largest of all) is about 
74 inches in length, by 58 inches in breadth, and from 11 to 
13 inches in thickness, its shape being an irregular oblong. 
The other is about 60 inches long, by 48 inches broad, and 12 
inches thick. These are certainly very large specimens, but 
one is always struck by the great size of the flag-stones used 
in roofing these underground retreats. I have described as 
unhewn all the stones employed in this building, but (as in 
similar cases) one is led to conjecture that some rough pro- 
cess of shaping must have been adopted, although the out- 
lines are perfectly rude, and no trace whatever is visible of 
any tool. The selection of these great stones, whether from 
a quarry or a hillside, their carriage to the scene of action 
(often from a very great distance), and the method used in 
placing them in position, are ail problems which have greatly 
puzzled antiquaries. 

In the Pitcur ** house" most of the roof-slabs have disap- 
peared, having obviously shared the fate of so many monu- 
ments of antiquity, at the hands of proprietors and farmers 
in need of building materials and quite devoid of all interest 
in archaeology. But (perhaps because it goes underneath 
arable land) the northern portion of the great horseshoe 
gallery still retains its roof; and this part of the building is, 
therefore, in all probability, in its original condition. It 
appears to have been of itself a ** house," apart from the 
main gallery of which it forms a portion, for it has a care- 
fully-built doorway leading into the main gallery; and, 
moreover, an extra ascent to the upper earth leads from the 
side of the wall just at the outside of this doorway. On 
going through the doorway of this inner portion, one finds, 
on the right hand, a small recess in the wall, about 33 inches 
high, 23 inches broad at the floor, and going into the thick- 
ness of the wall about 21 inches. Although this cavity is 
23 inches broad at Ihe base, the two slabs which form the 
supports of its little doorway are made to slant towards the 
top, where the breadth narrows to 14 inches. Within this 
recess it is possible for a man of 5 feet 10, and of proportionate 
breadth, to sit in a squatting posture; but it is a very *' tight 
fit." I am particular in giving the dimensions of this recess, 
becau^ the late Captain Thomas, a naval officer who de- 
voted much time and study to these subterranean structures, 
and who found this little recess on the right hand of many 
of their doorways, regarded them as probably identical with 
the ** guard-cells " of thePictish ** brochs." Captain Thomas 
quite realized that if these were really ** guard cells " they 
were useless for any but men of distinctly small stature — 
an attribute of the Picts, according to tradition. 

It is difficult to convey a true idea of such buildings by 
written description alone, but perhaps these notes will give 
the readers of Science some impression of an example of a 
very interesting class of structures. 
Baster Logic, Perthshire, Scotland, Jaly 1. 
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KEY TO THE MAYA HfEROGLYPHS. 

' BY CYBUS TBOMASf PH.D. 

I GIVE here in as limited space as possible a list of the 
Maya letter ^glyphs so far as I have determined them, to- 
gether with the corresponding phonetic equivalents; and 
some examples of my attempts at deciphering the written 
characters of the Codices. 

It is necessary to explain that the letter-equivalent given 
to each is to be understood as only the chief phonetic ele- 
ment of the character represented, for, in most cases, more 
than this chief or prominent element is included in the one 
symbol. The consonant sounds are those chiefly represented, 
but the character, as a rule, combines therewith a vowel and 
sometimes even a subordinate consonant sound. Hence it 
happens that the same consonant sound is represented by 
several different characters depending upon the subordinate 
phonetic elements combined with it. A change, however, in 
the character does not necessarily follow from a cbange 
in the order of the phonetic elements it represents; thus, 
what denotes ci as a prefix may stand for tc or c at the end. 

The examples given of the added vowel and subordinate 



k appears to be a combination of Nos. 3 and 5. The latter 
sometimes contains the dotted portion seen in 6. No. 6 is 
frequently found where it must be interpreted cJie, **wood," 
yet occurs without the dot-surrounded portion where it has 
the same signification. Other variants are found in the 
Dresden Codex. 

7. K\ — Found as ke and eA?, also as Ce. 

8. Ch\ — Sometimes chi, as in the symbol for Chikinf 
**west;" 'CK* as final. Landaus first x appears to be an 
attempt to give this character which is the partially closed 
hand. 

9. Kir. — Landaus symbol. This does not appear to be 
subject to any variations that affect its phonetic value. 

10. X'.— Cross-hatching usually indicates x (sh) as the 
leading phonetic element; however, it is sometimes rendered 
by ch\ as is evident from its appearance in the symbol for the 
day Chicchan if we consider it phonetic. However, the day 
symbols cannot always be relied upon in this respect, as will 
be seen by what follows. 

11. X\ — Landaus second x is substantially the same as 
this character. But he has taken two characters for one, as 
in this the x is represented by the dotted lines alone ; the 
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consonant elements, are intended only as asserting that such 
combinations have been discovered ; there may be, and proba- 
bly are, others. As it would require too much space and 
too many illustrations to give full explanations of the steps 
by which I have reached the conclusions given, I must take 
for granted that those interested in the subject will be able 
to test these from what is presented. 

Letter Symbols (Fig. i). 

1 (a, b). B\— I find no marks or rule by which to deter- 
mine from the symbol alone the combined phonetic elements. 
Thi^ is Landa's character for h with a dot added. 

2. Ca,— As a prefix, sometimes ka in the Cortesian Codex ; 
c hard or k as final. Landa's character. 

3. 0\ — This is generally found in place of an eye where 
it denotes ctm, ctn, or ct. 

4. C\ — Ci as a prefix, ic^ ich^ or c as a sufBx or final. 

5. C'orK, 

6. CH' 

and often difficult to determine because the complete form 
intended is not always given. In some instances the little 
dot-surrounded character at the left of 6 is solid, then a 
slightly different rendering appears to be demarded. Landaus 



— The characters 5 and 6 are quite variable 



little loop at the forehead, or rather the little parallelogram, 
in it is a; the face character n. The whole character ap- 
pears to be properly rendered by xan, ** slowly, leisurely, 
gently." The chief variation in the combination is found 
in the loop at the forehead, which may be a vowel or con- 
sonant. This form of x is seldom found except in combina- 
tion with n. 

12 (a, b, c). ^and ^. — The variations are shown in 12b 
and 12c. 

13 (a, b, c). L\— This is Landa's first L The variations 
are shown in 13b and 13c. Found in combination with 
different vowels, as le, ol, etc. 

14. L\ — If Landa's second I be turned round it will be 
found to be a rude imitation of this character, which is the 
symbol for the day Ahau. Li, in the symbol for Liking 
East; follows ku, etc. 

16. ilf',-ilf6.— Symbol for the day Men. 

16 (a, b). ilf'.— Varies in having the little loops at the 
top, sometimes solid, as in 16b. The dot-surrounded portion 
of 16b is used alone in one series of the Cortesian Codex 
for this letter followed by e. The combinatioDS have not 
been traced. 

17. M\ — This appears to be another form of m, or m 



Digitized by 



Google 



July 22, 1892.] 



SCIENCE. 



45 



doubled, or combined with n. Not satisfactorily tested as 
yet, though m is certainly the chief phonetic element 

18 (a, b). M" (?).— Although not thoroughly traced, lam 
satisfied that this character, which is the symbol of the day 
Muluc, has m as its chief phonetic element, generally with 
o or u. The part representing the c is omitted from the day 
symbol, but is found in the little ring and loops in 18b. The 
form of the contour of a character is generally of no signifi- 
cance as it may be round, square, or deeply notched without 
any cbange.in its meaning. 




Fio. 9. 

19. Por Fp (?). — Although I have not tested this satis- 
factorily, I am certain from my examinations that its pho- 
netic equivalent is p usually pp. There are some variations 
found chiefly in the lower portion. The p and b appear to 
be interchangeable in the Codices even in the same word ; 
for example in the Dresden Codex 48c, we find the b char- 
acter in the symbol for the month Pop, while on 60b it is 
replaced in the same month symbol by our No. 19. 

20, 21, 22. !r.— These characters (20, 21 and 22) appear to 
bave t as their chief phonetic element, varied according to 
tbe markings in the upper portion.' No. 20 is also varied by 
tbe marks in the lower or middle circle. 

23. Th'.— Is followed by e and i. 

24. Tz\ — I am also inclined to believe that the two 
streamers or lines which extend upward in characters, as in 
tbe symbol for the month Tzec, indicate the presence of this 
sound. 

25. Z*, 2ki. — Yaried according to the markings in the 
wings and circle. 

26. Q (dz). — Sometimes z. 

27. Y^. — The index to the variations in the signification 
if there be any, which is doubtful, will probably be found 
in the length and form of the stem. 

28. BcU or bil (?). — This is the symbol for the day Acbal. 

29. Ch (?).— Usually followed by o or w when not ter- 
minal. Is the symbol for the day Chuen, 

30. Cab, — Tbe signification of the appendage so often 
found attached below this symbol has not been ascertained. 

31. JT. — Sign of aspiration, the open ends always turned 
toward the character with which it is connected. 

32. Kin, — Sometimes without the wing. The latter ap- 
pears to be used for n, the circle for ki, 

33. Kal. — If the separate elements are represented, it is 
probable the section with the dotted line stands for the k and 
tbe curved line with the two little teeth for the I, 

Having submitted samples of my interpretation to Dr. H. 



T. Cresson of Philadelphia subsequent to the first notice, in 
Science, of my discovery, I am much pleased to learn that 
he has reached a similar determination as to some of these 
letter symbols by an independent method. As I was not 
aware until the publication of the article mentioned, that he 
was at work on the Maya characters, this agreement in our 
conclusions is highly gratifying, and serves to strengthen 
both in the conviction that we are making genuine progress 
in the solution of this diflScult problem. 

I give here a few interpretations of groups of compound 
characters to illustrate tbe combinations of the letter sym- 
bols. 

Fig. 2 represents a group of four compound characters in 
the upper division of PI. XXII^ Codex Troano, to be read in 
this order: upper left, upper right, lower left, lower right; 
which we will number in the order given 1, 2, 3, 4. 

The following is probably a substantially correct transla- 
tion: (1) U-Zdbal, (2) Ule, (3) Cutz, (4.) 2-yaxkin: *'Set 
(or literally do the setting of) the snare for the turkey on 
the second day of Taxkin.^' I can give no explanation of 
the little crosses above the symbol for Yaxkin. The prefix 
to No. 1 and to No. 2 is the character for u; the upper 
character in No. 1 appears to be the symbol for z reversed ; 
the band across the lower character the b (possibly inter- 
changeable with p). The figure below agrees very well 
with this interpretation. 




Fio. 3. 

The group shown in Fig. 3 is found in the lower division 
of plate 26 Cortesian Codex. The characters are taken and 
numbered in the same order as in Fig. 2. No. 1 is supposed 
with good reason to be a deity symbol, the name however 
undetermined. Assuming this to be correct, I translate the 
group as follows: (Deity) xan yalcab kalcdb, ** As " or ** in 
the name of (the deity) slowly gather the swarm of bees 
and inclose them in a hive.^^ 

The figure below shows a priest wearing the mask of the 
supposed deity hence we say ** as." 




PlO. 4. 

Fig. 4 is a group from the middle division of plate XXXII* 
Codex Troano. The characters are numbered in the same 
order as the preceding and are translated as follows: Mulcin 
ku ci- (god of death) xaan; *' Collect together for the 
temple of the holy god of death palm wood." The picture 
below represents individuals bearing in their hands what 
appear to be blocks of wood on each of which is the symbol 
for che ** wood." 

The little character at the forehead in No. 4 is the symbol 



Digitized by 



Google 



46 



SCIENCE. 



[Vol. XX. No. 494 



for aa which is found in other combinations where it has 
the same signification. 

So far I have found no marks indicating the plural; this 
may be represented by duplications. 



OSTEOLOGICAL NOTES. 



BY D. D. SLADE. 



The jugal arch is present in all of the order Hodentia, and 
is generally complete, although it exhibits many modifica- 
tions in its composition. Three bones form the arch, which 
is straight or slightly curved horizontally, while it almost 
invariably presents a curvature downwards. The position 
of the jugal therein serves as a determiuing character in 
grouping the various families of the order. 

The temporal fossa is often little developed, showing fee- 
ble energy in the action of the temporal muscle. On the 
contrary, the pterygoid plates and fossae are often largely 
increased in relation to the enlarged development of the 
muscular insertions. In close connection with these condi- 
tions, the coronoid process of the mandible is small, and 
even rudimentary, while the parts about the angle are 
largely expanded. The condyle is little elevated and pre- 
sents, with few exceptions, an antero-posterior articulating 
surface. 

Post-orbital processes of the frontals exist in a few of the 
families, but there is in no case a corresponding process from 
the arch. The orbit is never separated from the temporal 
fossa. 

In many of the rodents there is present a more or less ex- 
tensive dilatation of the infra-orbital foramen, through 
which passes, in addition to the nerve, that portion of the 
masseter muscle which has its insertion upon the maxilla. 
This extends around the back of the jugal process of the 
maxilla in a pulley-like manner, to an insertion just below 
the socket of the mandibular prsemolar, and thus co-operates 
with the temporal in moving the mandible in a vertical di- 
rection. This attachment of a head of the masseter is pe- 
culiar to the order, and explains the use of the vacuity in 
the maxilla which is oftentimes of vast relative propor- 
tions. 

AlBSuming the present classification, all existing Rodentia 
may be brought into two groups, the Simplicidentata and 
the Duplicidentata. The first embraces the Sciuromorpha, 
Hystricomorpha, Myomorpha, and the second, the Lago- 
morpha. 

In the Sciuromorpha, the jugal forms the greater part of 
the arch, extending forward to thelacrymal, and posteriorly 
to the glenoid cavity, of which it forms the outer wall, and 
it is not supported below by a continuation backwards of 
the process of the maxilla. In the more typical forms there 
is no enlargement of the infra-orbital opening, while the 
post-orbital processes of the frontals are characteristic of the 
family Sciuridse. The external pterygoid plate is entirely 
wanting, and there is no fossa. 

The jugal arch in the Myomorpha is for the most part 
slender, and the jugal, which does not extend far forward, 
is supported by the continuation below of the maxillary 
process. The zygomatic process of the squamosal is short. 
No post- orbital process of the frontal exists. The iafra- 
orbital opening varies. In the family Muridse, especially 
in the typical forms, this opening is perpendicular, wide 
above and narrow below, while the lower root of the 
zygomatic process of the maxilla is fiattened into a thin 
perpendicular plate. Very much the same condition exists 



in the Myoxidae, while in the Dipodidae the foramen is as 
large as the orbit, rounded, and has a separate canal for the 
nerve. The malar ascends to the lacrymal in a flattened 
plate. In close connections with these conditions the 
coronoid process of the mandible is small and rudimenary, 
while the parts around the angle of the ramus are much 
developed. 

In the Hystricomorpha the arch is stout. The jugal is 
not supported by the continuation of the maxillary process, 
and generally does not advance far forward. « The infra- 
orbital vacuity is large, and is either triangular or oval. 
The coronary process and the condyle are but slightly elevated 
above the dental series. 

In the Chinchillidae the jugal extends forward to the lac- 
rymal. In the Dasyproctidae, Caelogenys is characterized by 
the extraordinary development of the jugal arch, which 
presents an enormous vertical curvature, two-thirds of the 
anterior portion of which, constituting the maxilla, is hol- 
lowed out into a cavity which communicates with the mouth. 
The nerve passes through a separate canal, adjacent to the 
infra-orbital opening. 

In the sub-order Duplicidentata, the jugal arch is well de- 
veloped. In the family Leporidae there are large wing-like, 
post-orbital processes, while the jugal, but feebly supported 
by the maxillary process, continues posteriorly to aid in the 
formation of the outer side of the glenoid articular surface* 
passing beneath the process of the squamosal. 

In the Lagomyidae there are no post-orbital processes, and 
the posterier angle of the jugal is carried backward nea -ly 
to the auditory meatus. The infra-orbital opening in the 
Duplicidentata is of the usual size. The angle of the jaw 
is rounded and the coronoid process much produced up- 
wards. 

In considering the significance of the jugal arch in the 
Rodentia, the peculiar vertical curvature downwards, which 
has already been noted, and which is a decided manifesta- 
tion of weakness, must be taken into account This condi- 
tion is compensated in some of the families by the unusual 
arrangement made in the distribution of the muscular inser* 
tions of the masseter through the infra-orbital opening, by 
which increased energy is imparted to the powers of masti- 
cation, and whereby the action of the mandible is rendered 
fully equal to the demand upon its efforts. 

In those families where the above condition does not exist 
it is evident that the strength of the arch is still sufficient 
for the antero-posterior movement of the articulation so pe- 
culiar to the Rodentia and so characteristic of the act of 
gnawing. 

The relation of the arch to the neighboring parts must 
also be remarked. For example, the ascending ramus of 
the mandible differs according to the food. Elevated in the 
Leporidae, it is short in the Sciuridae, and still shorter in the 
Muridae. 

In the first the coronoid is broad, projects but slightly, is 
near the condyle, and far distant from the molar series,, 
while the angle of the jaw is broad and well rounded, as in 
the Lagomyidae. 

In the other two families, squirrels and rats, the coronoid 
is feeble, pointed, and placed at equal distances between the 
condyle and the last molar; thus the masseter does not pos- 
sess a leverage as advantageous as in the hare. This mus- 
cle, however, in the rats has its maxillary attachments much 
developed, while few fibres spring from the arch — a condi- 
tion correlative with the feebleness of this last. 



Cambridge, June 21. 
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NOTES AND NEWS. 

The recent publication is announced in Nature of the first 
number of a new monthly journal under the title Rivista dipato- 
hgia vegetale, Jt is edited by Sigg. A. N. and A. Berleee, and 
published at Avelimo, in Italy; and is to be devoted to the study 
of animal and vegetable parasites infesting cultivated plants, to 
the diseases which they cause, and the remedies employed to com- 
bat them. 

— According to Nature, the Port Officer of Mangalore rep*)rts 
that a native craft was overtaken by heavy weather and made for 
MaDgalore, where there is a bad bar with about eight feet of water 
on it. A tremendous sea was breaking over the bar, so, before 
croesing it, and while running in, the native skipper opened an 
oil cask, forming part of the cargo, and scattered it all round in 
the sea plentifully, with the result that he took his craft across 
the bar safely, and so saved the vessel and the cargo. The ves- 
sel's name was ^^Mahadeprasad," and she was of 95 tons, bound 
from Cochin to Bombay. This is said to be the first case on 
record of a native tindal who has successfully used oil in troubled 
waters. 

—In Science of July 8, the closing paragraph of the article by 
Dr. C. V. Riley, on **The Number of Broods of the Imported Elm- 
leaf Beetle," should have read : " Our statement upon page 8 was 
a general one, based upon the observed shortness of the larval 
life, and upon the fact that the earliest larvae mature before the 
eod of May, and upon the additional fact that we know that 
newly developed beetles are found early in June. Prof. John B. 
Smith, in a paper read before the Entomological Club of the 
American Association for the Advancement of Science, in August 
of this year, made the statement that there is but one annual gen- 
eration in New Jersey. The adult beetles develop from the 
larvae which have fed during the summer, entering winter quar- 
ters as early as the first week in August. This state of affairs 
may probably hold in more northern regions, but in Washington it 
is safe to say that there are two generations, because, as just 
stated, newly developed beetles (the progeny of those which 
hibernate) appear in early June. These lay eggs, and, in fact, 
egg-laying may continue until the end of September, and larvae 
have actually been found by Mr. Pergande in October."* 

— Mr. D. J. Macgowan, writing in the Shanghai Mercury, gives 
an account of some remarkable statements made by a group of 
Chinese traders who lately undertook a mercantile exploration 
of the interior of Southern Formosa. They started from Lamalan, 
which Mr. Macgowan takes to be Chockeday of the charts, and in 
seven days reached their objective point, Hualin Stream. They 
k)dged in stone caverns, and the chattering of monkeys and the 
sounds of insects seemed to them '* appalling and indescribable." 
The region was so " weird " that it reminded them of ** legends of 
the kingdom of hobgoblins.*' Among the trees were some of 
** prodigious girth, forming a vast forest." These trees are said to 
measure more than ten outstretched arms. A tree said to flourish 
in the same forest is described as bearing '* flowers, red and white, 
which are larger than a sieve, and of extraordinary fragrance." 
Mr. Macgowan adds: **Mr. Taylor, while searching for orchids, 
heard of these majestic trees and huge flowers, which he inferred, 
from what natives said, were epiphyte orchids. I am moved to 
make known this sylvan discovery in the hope that, pending the 
exploration of this terra incognita by our botanists. Dr. Henry or 
Mr. Ford, residents in Formosa will take measures to provide 
those naturalists with specimens of flowers, seeds, leaves, and 
bark of the trees concerning which the Chinese have excited our 
curiosity." 

— ** The New Decimal Association, whose headquarters are at 
Botolph House, Eastcheap,*' says the London Daily Graphic at 
May 14, ** has memorialized the Lords of the Committee of Coun- 
cil on Education on the desirability of taking an important step 
in connection with the introduction of the metric system in this 
country. The May examinations of the Science and Art Depart- 
ment are known through the length and breadth of the land, and 
much has been done by means of these examinations to popularize 
and extend technical study. The memorial which has been pre- 



sented recommends that in certain of the science examinations 
alternative questions be given in future, based on the metric sys- 
tem of measurement, which may be taken at the option of the 
candidate in lieu of questions based on feet and inches. In this 
way the large and intelligent class of candidates for certificates of 
the department will be induced to learn the metric system. The 
Committee of Council on Education has already ordered that the 
principles of this system should be taught in the higher standards 
of all elementary schools; and one of the steps taken by the school 
boards of London and other towns in consequence of this order 
has been to furnish the pupil teachers and advanced scholars with 
boxwood rules having a decimalized inch scale and a metric scale 
in juxtaposition. In addition to this, colored wall-charts of the 
metric weights and measures are used, and in this way the rising 
generation will to a great extent be prepared for the introduction 
of these weights and measures in future. 

— The second annual geological expedition of the State Univer- 
sity of Nebraska, undertaken by a party of six, left Lincoln for 
the field. June 21, 1893. This is known as the Morrill Geological 
Expedition, in honor of Charles U. Morrill, regent of the State 
University, whose liberality makes this work possible. The pri- 
mary object of the expedition is the collection and preservation of 
geological specimens in general, but more particularly the palaeon- 
tological forms for which the State and immediate surroundings 
are famous. The chief objective points are the Tertiary deposits 
of the White and Niobrara Rivers, and the Bad Lands of Nebraska, 
Wyoming, and South Dakota. The expedition is provided with 
tents,— furnished by Governor Boyd,— with teams and heavy 
covered wagons of the prairie-schooner type, and with apparatus, 
camping equipment, and provisions for the summer. The party 
consists of six members, — exclusive of guide,— Mr. Thomas H. 
Marsland, Frederick C. Kenyon, Arthur C. Morrill, and Harry H. 
Everett, all of the State University of Nebraska, and James H. 
Haines of Iowa College, together with Erwin H. Barbour, acting 
State geologist, as professor in charge. The ** Fossil Corkscrew, ' 
or Daimonelix, beds were visited first, and some tons of these 
extraordinary new fossils — noticed and figured in Science, Feb- 
ruary, 1892 — were obtained. Native lumber and hay for packing 
are carried, and specimens are boxed as found, and delivered at 
the nearest station or siding. . At the close of the expedition these 
scattered collections will be brought together and delivered at the 
State University in cars, which the railroad companies have gen- 
erously offered for that purpose. 

— The eighth annual report of the Wisconsin Experiment Sta- 
tion devotes a large share of space to questions relative to ensilage. 
One chapter is devoted to a careful study, by F. H. King, of the 
construction and filling of silos. Mr. King, having visited 93 
silos in Missouri, Michigan, Ohio, and Illinois, and several farmers 
while filling their silos, in order to obtain data for this chapter. 
Mr. King concludes that a stone silo, properly constructed, will 
keep the silage as well as a wooden one, but that it will be neces- 
sary to renew the cement lining frequently, or else to whitewash it 
with fresh cement every year, as the acids of the silage soon soften 
the cement. He finds that lath and plaster is a failure as a silo 
lining, both because of the softening of the plaster and the liability 
to injury with the fork in handling the silage. Of the wooden 
linings, that made by two thicknesses of boards with tarred paper 
between, all nailed firmly together, is showing greatest durability ; 
but all wooden linings rot soon unless well ventilated. Painting 
the lining tends to hasten decay instead of preserving it. From 
an experiment in feeding com silage in comparison with dry 
com fodder, the following conclusions are reached : 1. A daily 
ration of four pounds of hay and seven pounds of grain feed, with 
com silage or field -cured fodder com ad libitum, fed to twenty 
cows during sixteen weeks, produced a total quantity of 19,813 
pounds of milk during the silage period, and 19,801 pounds of 
milk during the fodder-corn period. 8. When we consider the 
areas of land from which the silage and fodder corn are obtained, 
we find that the silage would have produced 248 pounds more 
milk per acre than the dry fodder, or the equivalent of 12 pounds 
of butter. This is a gain of a little more than three per cent in 
favor of the silage. 
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A PLEA FOR A BROADER BOTANY. 

BY L. H. BAILBY. 

The science of botany, as ordinarily considered and 
taught, has not laid hold of the full amount of territory to 
which it is entitled, and it has not, therefore, reached its 
full measure of usefulness. Strictly speaking, botany is the 
Science of plants, but by general consent it appears to have 
dwarfed itself into a science of wild plants; or if it deals 
with cultivated plants they are such as fall to the care of 
botanical gardens, or, in other words, those which are culti- 
vated for the sole purpose of maintaining a collection. It is 
not strange that in the earlier days botanists should have 
eliminated from their domain the whole realm of cultivated 
plants, for cultivation then meant little else than the main- 
tenance and improvement of plants for merely economic 
purposes, and there was little science of cultivation. But 
now that the teachings of evolution have thrown a new pur- 
pose into the study of all natural objects, cultivated plants 
have acquired a fascinating interest from the abundant light 
which they throw upon variation and descent. In fact, 
aside from paleontology, there is no direction in which such 
abundant material can be found for the study of evolution 
as in cultivated plants, for in nearly all of them the variation 
is fully as great as in domesticated animals, while the species 
are very many times more numerous; and, by the fostering 
aid rendered by man, the accumulative eflFects of modi6ed 
environment end selection are much more quickly seen — 
and therefore more intelligible — than in wild plants. My 
nearest neighbor, who is a paleontologist, and myself, a hor- 
ticulturist, compare our respective fields of study to the de- 
cay and burning of a log. In both decay and burning the 
same amount of work is finally accomplished and the same 
amount of heat is evolved, but one process requires years, 
perhaps a century, for its accomplishment, and the other 
requires but a few hours. Cultivated plants afford within 
defioite periods of time as much variation and progression 
as their wild prototypes exhibit in ages. So the garden is one 
of the best places in which to study evolution. It is a com- 



mon opinion, to be sure, that the variation of cnlti rated 
plants is anomalous and uninstructive because influenced by 
man, but this is wholly erroneous. I have yet to Ond a 
variation in cultivated plants which can not be explained 
by laws already announced and well known. It is stranire 
that one can ever believe that any variation of natural ob- 
jects is unnatural I 

But wholly aside from the fascinations of pure science, 
cultivated plants and cultivation itself demand the attention 
of the botanists, for horticulture is nothing more than an 
application of the principles of botany. Just now, mycology 
is making important additions to horticultural practice, but 
there are greater fields for the applications of an exact sci- 
ence of plant physiology, whenever that science shall have 
reached a proportionate development In short, the possi- 
bilities in horticulture, both in science and practice, are just 
as great as they are in the science of botany upon which it 
rests; and inasmuch as it is absolutely impossible to separate 
horticulture and botany by any definition or any practical 
test, the two should go together in an ideal presentation of 
the science of plants. Horticulture belongs to botany rather 
than to agriculture. 

The ideal chair or department of botany, therefore, should 
comprise, in material equipment, laboratories, botanic garden, 
green-houses, orchards, vegetable 'and ornamental gardens, 
all of which should be maintained for purposes of activ^e in- 
vestigation rather than as mere collections; and I am sure 
that no department of botany can accomplish the results of 
which the science is capable until such breadth of equipment 
is secured. I am aware that there are difficulties in such a 
comprehensive field, but the only serious one is the lack of 
men. Botanists, as a rule, care little for gardens and culti- 
vated plants, and horticulturists are too apt to undervalue 
the importance of scientific training and investigation ; but 
the time cannot be far distant when men shall appear with 
sufficient scientific and practical training to appreciate the 
needs of the whole science and with enough executive ability 
to manage its many interests. Such men are no doubt 
teaching in some of our colleges to-day, were the opportunity 
open to them. One cannot be a specialist in all or even 
several of the many subjects comprised in this ideal, but be 
may possess the genius to encourage and direct the work of 
other specialists. The first need is the opportunity, for there 
is not yet, so far as I know, an ideal chair of botany in ex- 
istence, where the science can be actively studied in its fullest 
possibilities and then be presented to the student and the 
world. 

Cornell Uoirenlty. 



THE LAWS AND NATURE OF COHESION. 

BY RBOINALD A FESSENDSN. 

DEsraous of finding some relation between the condactivity of 
metals and their other physical properties, the writer, several 
years ago, began to tabulate all the data he could find. Realising 
the uselessnesa of comparing the properties of substances whose 
natures are essentially different, as wood and iron, it was decided 
to contine the work to the elementary substances. It was found 
that the only elements whose properties were at all well known 
were those of the five chemical groups comprising the following 
metals: I., iron, nickel, cobalt, platinum., osmium, iridium; IL, 
sodium, copper, silver, gold; III., magnesium, sine, cadmium, 
mercury; IV., aluminium, thallium, indium, gallium; V., sili* 
con. tin, lead. 

The data collected were not very concordant, but when they 
had been compared and the most probable values taken, laying due 
stress on the purity of the substances examined and the standiog 
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of die obeerrer, various regularities or laws were at once apparent, 
And it is for the purpose of pointing out one of these that the fol- 
lowing paper has been written. 

This piece of paper, taken as a whole, has certain properties, a 
<9ertain size, a certain weight, a certain motion, and is the seat of 
a certain force which attracts other ponderable bodies to it. A 
single atom of matter has its weight, motion, size, and force. The 
weights of the atoms form the basis of electrometric chemistry* 
Ibeir motion that of the kinetic theory of heat. To their size less 
uttention has been paid, we have only Mendelejeef *s curve and 
certain experiments of Roberts- Austen, who has showed that the 
iensile strength of gold is weakened, not in proportion to the 
weight of the metal alloyed with it, but to the volume, in the 
«ame way as ten lumps of gravel weaken a casting more than ten 
grains of sand. Of the force — the force of cohesion — still less 
is known, in fact absolutely nothing, and the object of this note 
is to point out what the nature of this force is and what its laws 
are. 

In its early youth science was riotously extravagant of ethers, 
^nd any puzzling phenomenon was considered warrant enough for 
the creation of a new one. As it has grown older it has grown 
also more economical, until at the present day the scientist who 
should ask for an appropriation of a new ether, to help him out of 
a difficulty, would be pounced upon. For this reason, if no other, 
we will confine ourselves to examining the various means by which 
our present ether has been supposed capable of producing the 
forces which cause cohesion. 

1. Gravitation. There have not been wanting eminent scien- 
tists who have considered that gravitation could account for co- 
liesion, and there have been many ingenious theories proposed, for 
instance that of Watts, who supposed that (since the effects of 
gravity on the moon*s path may be supposed to consist of two 
parts, one Independent of the shape of the earth and varying 
inversely as the square of the distance, the other dependent on 
the shape and varying inversely as the cube of the distance) if 
the atoms were of irregular shapes it might account for the ef- 
fects. But no theory with gravitation as its basis will hold, first, 
ixcanse : he effects are much too small; second, because, as we 
shall see, the cohesiire force is totally independent of the weights 
of the atoms and depends on the size only. 

2. Condensation and rarifaction of the ether caused by the mo- 
tion of the atoms. If wc hold a pith ball near a tuning fork the 
pita ball will be attracted up to a certain distance, and will then 
be repelled if brought closer. This theory has been a favorite 
with many. but. as such an attraction would vary with the mocion 
of the Htoms in a way thai we know the force of cohesion does 
not, it also must be dismissed. 

8. Electricity. That the force of cohesion was due to electricity 
lias long been vaguely suspected. On the same principle appar- 
ently that electricity was considered to be the cause of life, i.e., 
^'Life is a wonderful thing and unexplainable, electricity is a 
wonderfcl thing and unexplainable; therefore electricity is 
life ^ — the argunnent being possibly aided by an instinctive rec- 
•dlection of the Athenasion creed, which states that *' there is only 
one incomprehensible.*' The writer is not aware that any evidence 
in favor of this theory was ever offered, so it was probably merely 
a guess. 

Having rejected theories 1 and 2, we may see how the facts 
agree with the theory that cohesion is an electrostatic effect. 

If we electrolyse a solution of silver nitrate, we know from 
Faraday'^ work that every atom of silver deposited on the elec- 
trodes carries over a certain quantity of electricity . This quantity 
IS always the same, no matter how or when or where we perform 
the electrolysis, and this quantity seems to be related to the 
atoms in the same way as a pint of water to a pint measure. We 
may calculate the quantity on each atom in the following way. 
One cubic centimeter of silver weighs about 10.5 grammes One 
-ooolomb is carried over by every 1,12 milligrammes of silver de- 
posited, therefore the charge on the atoms contained in one cubic 
10500 



we may call its size lO"*' centimeters. In a cubic centimeter of 
silver then there would be 10*^ atoms, which would give as the 
charge on each atom 10* -^ 10'* = 10~'' coulomb. The ca- 
pacity of an atom having a diameter of 10^* centimeter is 

if^ = '■''' »o-""««J«- 

The potential on each silver atom will therefore be about one 
volt. We may look at the cubic centimeter of silver as being 
made up of planes, each plane consisting of one layer of atoms. 
The distance between the centres of any two layers would be 
10""® centimeters. The potential on the atoms being one volt, 
the attraction between any two layers would be 

4.5 X lO*—" X 1* 

- — ■ .rv^ie grammes per cm* = 4500 kg. per cm' = cal- 
culated tensile strength of silver = 45 kg. per sq. mm. 

From Wertheim*s results we have observed tensile strength of 
silver 88 kg. per sq. mm. That the calculated and observed re- 
sults should be so close is of course only a piece of good fortune. 
We had no right to expect it, as the data upon which the calcula- 
tion is based are not known with sufficient accuracy. Still, the 
result is a remarkable one, and places beyond question the fact 
that the known electric charges on the atoms can produce effects 
of the same order as those observed. 

Having shown this, we may follow up the theory by investi- 
gating in what way the cohesion of the metals would vary if this 
were the case. Evidently (since every atom, large or small, has 
the same quantity of electricity, and the larger the atoms of a 
metal the farther away the centres of the atoms would be) the 
cohesive force should be inversely proportional to some power of 
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Pio. 1. 



FIO. 2. 



the size (or atomic volume, as it is called, and which is got by 
dividing the atomic weight by the density of the substance). The 
following table shows this to be the case. In the first column 
are the names of the metals, in the second their relative sizes, or 
atomic volumes, in the third their rigidity, as given by Mr. Suther- 
land in the Philosophical Magazine of August, 1891 : — 

T. II. III. IV. V. 

X 10» 



Iron 


7.1 


750 X 10» 


483 X 10» 


550 


Ck)pper 


7.1 


430 


483 


550 


Zinc 


9.2 


310 


814 


840 


Silver 


10 2 


280 


270 


270 


Gold 


10.2 


270 


270 


270 


Aluminium 


10.4 


250 


250 


260 


Magnesium 


14. 


150 


154 


143 


Tin 


16. 


186 


122 


100 


Lead 


18. 


84 


100 


83 


Cadmium 


18. 






170 



4xntimeter of silver is 



= 10* coulombs. 



1.12 

Aa the sizes of the atoms vary from 10""' to 10""* centimeters 
an diameter, and silver is a small atom (| the size of potassium). 



As will be seen, the agreement is perfect, with the exception of 
iron, and those who are familiar how greatly the properties of 
iron are changed by the least particle of impurity will possibly 
agree with me in thinking that absolutely pure iron would be less 
rigid ; in fact, some recent experiments show that it is so, being 
nearer 600 than 750; but I have not inserted this value, because a 
comparison with a set of observations made by one observer at 
one time and by one method would have a greater value than 
comparison with a lot of picked results from different observers. 

Assuming the electrostatic theory, we can easily calculate the 
exact function which rigidity should be of the atomic volume in 
the following way. 

Suppojd Figs. 1 and 2 to represent two cubic centimeters of 
different elements, of which the atoms of one are twice the diam- 
eter of the other, or, to put it more accurately, the distance be- 
tween centres of atoms is twice as great in the one case as in the 
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other. Let 1 contain the smaller atoms. Suppose one face made 
fast to the plank p, and both sheered slightly till they have the posi- 
tion shown by the dotted lines. It is evident that the ratio of work 
done in bringing the atom at O over to H to that done in bring- 
ing^ to D, or C to .4, will be the moan ratio of the force of attrac- 
tion between K and Q to that between E and F. This latter varies 
inversely as the square of the distance, according to the well- 
known electrical law, and, consequently, as the distance Q K \^ 
twice that of E F, the work done in moving E to D will be four 
times that done in moving O to H. Again, in Fig. 1 there will 
be 2' as many atoms to be displaced as in Fig. 2, so that, on the 
whole, there will be 2* -f 2* as much work done in displacing 
the cube in Fig. 1 as in Pig. 2. In other word^, the rigidity will 
vary inversely as the fifth power of the distance between the cen- 
tres of the atoms, or as (atomic volume) ». Col. IV. gives the 
results calculated on this theory. As will be seen, they agree fairly 
well, as well as could t>e expected, considering the fact that we 
have left out one factor. This is the variation of rigidity with 
temperature, and as it would be obviously unfair to compare lead 
and silver at 600'' 0. , it is obvious that our calculated results should 
only be applied when the metals are at some one point, say, at a 
temperature which is i the temperature of their melting-point 
As those metals having the greatest atomic volume, as a rule, 
melt at lowest temperature (though there are many exceptions to 
this) we may make a rough sort of formula, which shall give the 
rigidity at ordinary temperatures by multiplying again by the 
atomic radius, so we get (atomic volume) * as the rale at which 



Fio. 8. 



Pio. 4. 



rigidity varies with size of atoms. Col. V. is calculated in this 
way from the rough formula : — 

28 X 101 • 



Rigidity = 



Equation I. 



(atomic volume)^ 

The formula for Col. IV., and the more correct one, if we 
neglect variation of rigidity with temperature, is 

12560 X 10^ 
(atomic volume) » 



8 Equation II. 



The other moduli are related to that of rigidity. For if we 
represent Young's modulus by — , then the modulus of rigidity 

is represented by 



-— and the bulk modulus by , 

2(a + b) •'a (a-26) 



where b represents the lateral shortening accompanying the longi- 
tudinal lengthening a. So if 6 bears to a any constant ratio, then 
Young's modulus and the bulk modulus will each be some fraction 
of the modulus of rigidity. The continental writers, at least a 



good many of them, hold that -^ = 4-. 

a 4 



Kelvin, Tait, and 



Stokes say there is no relation. On the one hand, it is certain that 

-is not constantly equal to i. On the other hand, it does not 

follow that there is no relation between the two, and the evidence 
which has been brought to prove this has no value, for we have 

no right to argue from the facts that in india-rubber _ = _, 

a 2 

while in cork — = , say, — , that — does not have any con- 
a 100 a 

stant ratio in metals. The laws which govern the moduli of com- 
pounds and non-homogeneous substances like india-rubber and 
cork are not the same as those which govern homogeneous sub- 
stances like gold and silver. 



The following is a table of the metals and their Yoong^s modulL 
Col. I. contains the observed moduli taken from SutherUmd's 
paper, and Col. II. contains the calculated valuer from the 
equation. 

(comes- 



Equation III. Young's 


modulus — 


iO X lU"- 




(atomic volume)* 


ponding to Equation I.). 






Metals. 


I. 


II. 


Iron 


2,000 X 10» 


1,560x10* 


Copper 


1,220 


1,560 


Zinc 


930 


920 


Silver 


740 


760 


Gold 


760 


750 


Aluminium 


680 


690 


Cadmium 


480 


465 


Magnesium 


890 


395 


Tin 


420 


295 


Lead 


190 


285 



There is only one metal which does not agree with theory, ant 
that is tin (iron, of course, on account of its impurities does not^ 
but we know that, as we obtain iron more pure, we find its rigidity 
less, so there is very little doubt but that if it were absolutely 
pure the agreement would be closer). But it is easy to show 
that the observed results of tin are wrong. For the rigidity is 
given as 136 x 10* and the Young's modulus as 420 x 10*. There- 
fore, if we represent Young's modulus by *' — 



Solving this we get 6 = .55 a. 



then -- 

2(a-f W 

Therefore the bulk modulus 



186 
420* 

is negative, and the more tin is compressed the larger 

3(a-26) 

it swells, a result which is absurd. This will emphasize the 

fact that the agreement between theory and experiment is as close 

as that between the experiments themselves. 

It will be noticed that the ratio-rigidity, Young's modulus, » 



about 



28 



Therefore, as 



1 



Polsson'B ratio for 



2.7' 

Therefore the bulk moda- 



78 2 (a -f 6) 

these metals is, on the average, 0.35. 
lus = 1.1 times Young's modulus, which agrees with the only 
datum I find in Everett, i.e., Wertheims's figures for brass, which 
gives the ratio 9 48 : 10.2 = 1.08, very closely. All these moduli 
must contain the atomic volume to the same power, but this is 
not the case with the tensile strength ; for, according to this elec- 
trostatic theory of cohesion, we may look at a wire as made up of 
thin discs, each disc consisting of a layer of atoms. The attrac- 
tive force l)etween any two such layers would vary inversely ts 
the square of the distance between them and directly as the num- 
ber of atoms in a layer. Combining these we find that it would 
vary as the fourth power of the atomic radius, or as (atomic vd- 

ume)i, making no allowance for the effect of temperature oo the 
tensile strength. The following table gives in CoL I. the ob- 
served tensile strengths, taken from Wertheim for wires 1 milli- 
meter in diameter; in Col. II. the atomic volumes of the ele- 
ments, raised to the f-power; and in Col. III. the calculated 
tensile strengths, as found by the formula. 

Equation IV. Tensile strength = ???_ 4 

(atomic volume) » 

grams for wires 1 millimeter in diameter. 



kilo- 



Metal. 


I. 


Iron 


65 


Copper 


41 


Platinum 


85 


Zinc 


15.77 


Silver 


29.6 


Gk)ld 


28.46 


Aluminium 


18 


Tin 


3.40 


Lead 


2.36 



II. 

18.7 

13.7 

17.8 

19.3 

22.2 

22.2 

28.2 

41. 

47.8 



III. 

48 
48 
36 
88 
29 
29 
27 
15 
18 



2.000 (?) 
1,327 
1,800 (?) 

690 
1,223 
1,813 

898 

504 

600 



Col. IV. contains the melting-points in degrees Centigrade 
from absolute zero. Here we have to deal with a much moie 
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complicated phaiomenon than that of rigidity. Rigidity is sim- 
ply a function of the cobesive force. The tensile strength of a 
rabetance depends not only on the cohesive force of the metal, 
but also on its ability to resist flow. If a metal did not flow before 
being pulled apart, there is no doubt but that its tensile strength 
would be proportional to the }-power of the atomic volume. As, 
however, it does flow, and the amount of flow is not simply pro- 
portional to the diminishing of the cohesive force, we have to 
make a fresh allowance for it. In all the metals the melting-point 
is reached when the linear expansion has amounted to about 2 per 
cent. So when the cohesion has diminished about 4 per cent the 
atoms no longer hold the same relative positions, but one can slip 
in and take the place of another. So at equal distances from tbeir 
melting-points only can the tensile strength be proportional to 
the fpower of the atomic volume. Consequently this ratio can 
ODiy hold good with substances which have approximately the 
same melting-point. On examining the table, it will be seen that 
as copper, gold, and silver have approximately the same melting- 
point, the ratio does hold good with them. The same with 
tin and lead. Aluminium and zinc, which should be, the one 
slightly weaker, the other slightly stronger, than silver, have a 
melting-point about one-half that of gold and silver, and they 
have about half the strength at the temperature of comparison 
which they should have. The melting-point of iron and platinum 
is higher than that of gold or silver, and consequently their tensile 
strength is greater. The flow of a metal depends on two things, 
the cohesive force and the kinetic energy of the atoms. What 
function the flow is of the temperature, as reckoned in fractions 
of the temperature at which the substance melts, it is hardly 
worth while to go into now. If we suppose it directly propor- 
tional (though we may feel fairly certain it is not as simple a 
function) so that, at the same temperature, a metal melting at half 
the temperature that another does flows twice as easily, we get 
the following table, where Col. I. contains the observed tensile 
strengths, and Col. II. the calculated ones : — 



Metal. 


I. 


IL 


Iron 


65 


74 


Copper 


41 


48 


Platinum 


35 


48 


Silver 


29.6 


29 


Gold 


28.5 


29 


Aluminium 


18 


18 


Zinc 


15.7 


16 


Tin 


8.4 


5 


Lead 


• 2.86 


4 



I have not been able to find any data on the tensile strength of 
magnesium. Theory gives about 9 kilograms for a wire 1 milli- 
meter in diameter. It would be interesting to find if experiment 
confirms this. 

If, when we have met with a new phenomenon in a substance, 
and are able to show that a certain property already known to 
exist in the substance is capable of producing effects of the mag- 
nitude observed, and that the phenomenon obeys the same laws 
as it would if it were caused by the already known physical prop- 
erty, we are to a certain extent justified in supposing that this 
property is really the cause of the phenomenon in question, and 
in applying our knowledge still further, we have seen that the 
charges which we know the atoms have on them are able to give^ 
effects of the same size as those observed in experiments on ten- 
sOe strength, and that the various moduli follow the same laws as 
they would if cohesion were an electrostatic effect, and we may 
now apply our formula to other and less-known phenomena. 

The velocity of sound in a wire is given by the formula : — 

Elasticity here means Young's modulus, the formula for which, 
as we have seen, was constant -s- (atomic volume)*, and atomic 
volume is atomic weight -f- density, so we have velocity of sound 

^"*'**°^- V the constent he- 



rn wire 



VatOD 



ties of sound in wires of a number of metals which have been 
tested, and in Col. II. the calculated velocities for these and for 
other metals which have not yet been tested. 

I. II. m. 



Silver 


2.61 X 10» 


2.7 X 10» 


100 


Copper 


8.66 


4.1 


110 


Gold 


1.74 


1.9 


186 


Alumin. 




5.1 


200 


Magnes. 




4.8 


275 


Zinc 




8.6 


874 


Cadmium 




2.8 


450 


Tin 




2.0 


878 


Lead 


1.28 


1.4 


1800 



Col. III. gives the electrical resistance, silver being taken as 
100, and it may be noticed that in any one group of metals the 
conductivity varies directly as the velocity of sound; and in pass- 
ing from one group to another, by multiplying the conductivity 
by the valency we get proportionate values for all the metals. 
The same holds good for the heat conductivity. No close agree- 
ment can be expected here, for there are too many things to be 
taken into account. It is merely mentioned here because the 
fact of there being a relation between the velocity of sound and 
the conductivity for heat and electricity throws a light on the 
nature of these phenomena. This will form the subject of a sepa- 
rate paper. It may be asked ?iow an electrostatic force can pro- 
duce such effects. If the atoms are all similarly charged either 
4- or — they would repel each other and not attract. The expla- 
nation is probably this: The atoms, if we may call them so, of 
electricity are not infinitely smaller than the atoms of matter. 
When an atom is neutral it does not mean that it has no charge 
but that it has equal quantities of both kinds of electricity. The 
resultant effect of these charges on a body at a distance is zero, it 
behaves as if it had no charge, as shown below, in A. 



+ 



+ 





If the atoms be brought close together there is a state of un- 
stable equilibrium, and the effect is that either the charges move 
on the surface of the atoms or the atoms themselves move so that 
the atoms attract each other, as in B. Consequently all atoms- 



B 



O- 




+ 



neutrally charged attract each other. If nothing further happens 
the attraction is simply cohesion. If, however, any third sub- 
stance connects the two outside parts of the atoms and so enables 
these parts to neutralize each other we have chemical combination , 
and the two atoms when separated show opposite charges, as 
m C. 








omic weight X atomic volume/ 
ittg 78 X 10**. The following table gives in Col. I. the veloci- 



Whether we accept the electrostatic theory of cohesion or not, 
from the above tables of moduli, the following laws are evident. 

I. In any two metals the force of cohesion varies inversely as 
the square of the distance between the centres of their atoms. 
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II. In any one metal the force of cohesion varies inversely as 
the square of the distance between the centres of its atoms. 

We may expect these facts to be of great use in the ($tady of 
the properties of matter. For, knowing the size and weight of 
the atoms and the telocity with which they move, all tbat was 
wanting to enab e us to calculate tbe behavior of the atoms of 
matter, in the same way as we do the motions of the planets, was 
a knowledge of the laws of the force which holds them together ; 
and, from the evidence given above, I have no doubt that you 
will agree with me in saying that we have at least made a begin- 
ning in that direction. 

A few words might be said about Poisson's ratio. It is, as I 
said, not fair to argue from tbe behavior of cork or india rubber 
that there is no relation between longitudinal extension and 
lateral contraction or between a and b. When we compress a 
cork we are not compressing ibe substance which forms the cork 
any more th^n we are compressing a piece of paper when we 
crumple it up in our ban i. A cork is like a dry sponge, and 
when we ftqueeze a sponge up in our band we are simply doubling 
up the cell- walls, not (*oinpre8sing the substance of the sponge. 
The only way in which we can determine tbe compressibility of 
cork is to soak it m ether or some substance which fills all its 
pores and then subject it to hydrostatic pressure. In the same 
way when we stretch iudia rubber, or ivory or jelly, the longitudi- 
nal extension of the pic?e of rubber is not in the least a measure 
of the longitudinal extension of the substance of the rubber. All 
such substances are maile up of two parts; rubber, for instance, of 
a hard elastic skeleton, insoluble in most solvents, and of a soft 
plastic substance, soluble in many solvents, by use of which the 
two parts may easily U* separated, similarly ivory and jelly. Let 
us take a square cell as in Fig. 3, the walls of which are of elastic 
material and the contents an incompressible plastic substance. 
Suppose it to be extendetl till its length is 4 centimeters and its 
breadth and thickness each 2 centimeters, as in Fig. 4. The total 
area of cell-wall is 40 square centimeters, and the total volume of 
incompressible contents is 16 cubic centimeters. Imagine the cell 
to be released, it will regain its position as in Fig. H, and form a 
cube of side 2.52 centimeters. In this case, the volume being the 
same, the cell area will be 38.1 square centimeters. So we find 
that by stretching the cell till its length was 60 per cent greater 
than before, we have only had to stretch the cell-walls 5 per 
cent. This gives us the explanation of the well-known fact that 
stretched rubber contracts when heated. For if we heat the cell 
shown in Fig. 4 the incompressible contents will expand and tend 
to make the cell- walls take that shape in which they can hold the 
most. This is obviously that of the original cube, therefore the 
result will be a contraction. 

Of course the formulae, derived from this theory of cohesion, 
give us the means of calculating the physical properties of metals 
which have never been examined, or even discovered. For ex- 
ample, it shows us that we have at our disposal a metal far 
superior to any metal yet known, one which is stronger than iron, 
lighter than aluminium, and a better electrical conductor than 
silver. Aluminium, in spite of its lightness, is too weak mechani- 
cally and too poor a conductor to be used in many cases. But 
this new metal is four times as strong as aluminium, and is twice 
as good a conductor of electricity. The metal referred to is 
glucinum or beryllium. All that is known about it is that it has 
anatomic weight of 9.1 and a density of 1.7 to 2, the exact figures 
not being known. But from these scanty data we can deduce 
the following figures : 

Metal Rigidity Tensile st'gth Conductivity Sp. gr. 
Alumin. 250 x 10» 18 Kgms 50 2.75 

Silver 280 27 100 10.5 

Iron 750 42-65 14 8 

Calculated for 
Qlueinum 



1300 



65 



105 



We also see why diamond is so hard, and that there is only one 
other thing that might possibly scratch it, and that is a crystal of 
manganese. With the exception of glucinum, none of the other 
metals, either discovered or to be discovered, are likely to be any 
better than those we have now. 



NOTES ON LOCAL HEMIPTERA-HETEROPTERA. 

BT B. B. SOUTHWIOK, PH.n. 

In the CORISID-<E Corisa Harrisii Uhl. is very common 
in our park lakes, and the dragnet brings many of them to 
land at every haul. Another species as yet undetermined is 
about one-third the size of Harrisiiy and equally abundant. 

In NOTONECTID^ Notonecta unduUxta Say. is very 
common. This was at one time known as variabilis Fieb., 
a name quite appropriate, for they are variable to a markci) 
degree, some of them beinsr nearly white, while others are 
very dark. Notonecta irrorata Uhl. is also common, and 
is a very beautiful insect, and more uniform in coloration. 

In NEPID^ Ranatra fusca Pal. Beauv. is our only 
representative, as far as my observation goes; this was at one 
time known as R. nigra H. Schf. 

In BELOSTOMATIDi*: we have two species. Benacus 
griseus Say., that giant among Hemiptera. This much-named 
creature has been known as B. haldemanua Leidy, B, har 
pax Stal., B. ruficeps var. Duf., B. distinctum Duf., and 
B. augustatum Guer. ; but at last has settled down to B, 
griseus, which name, I hope, gives credit where it belongs. 
Zaitha fluminea Say. is very common in our lakes, and tbe 
females are often taken with their backs completely covered 
with eggs, deposited in regular rows upon the elytra; at tbe 
same time the young of all sizes will be brought up with the 
drag-net. 

In the family HYDRODROMICA and sub-family Sal 
DED^ I have but one representative species, Salda orbictUata 
Uhl., and it is exceedingly rare. 

In the subfamily Hydrobateda I have taken three species, 
viz , Limnoporus rufoscutellus Lat., Ldmnotrechtis mar- 
ginatusSs^y., and Hygrotrechns remigis Say; they are all 
about equally common on the waters of our lakes and in 
ditches and pools. 

In the family REDUVID^ the sub-family Piratina is 
represented by Melanolestes picipes H. Schf., which is quite 
common under stones along with Cardbidce, 

In the sub-family Reduviina we have three species. Diplo- 
dus luridus Stal. is very common with us, but in Professor 
Uhler^s list it is only given as from Mexico. Acholla mul- 
tispinosa is also common; this has been known as A, sex 
spinosus Wolff., and A. suharmatvs H. Schf. 

Sinea diadema Fabr. is not rare with us; this insect has 
had a number of names, and has been studied as S, mtUti- 
spinosus De G., S. hispidus Thunb., and S, raptatorius 
Say. I have a pair of insects from this State labelled Ear- 
pactor ductus Fabr., which are probably what is now known 
as Milyas ductus Fab. They are of a beautiful pinkish- 
white color, and have the limbs banded with black. 

In the sub-family CoRisiNA three species of Coriscus are 
represented. Coriscus subcoleoptratus Kirby, a very com- 
nnon^and curious insect, and formerly known as C canaden- 
sis Pro v., C annulatus Reut, which is very rare, and C 
ferus Linn, rather common. 

In the family PHYMATID^ the sub-family Phymatina 
is represented by tbat very common and curious insect Fh^- 
mata Wolffii Stal. Phymata erosa, which is quoted as com- 
mon throughout tbe State of New Jersey, I have never found 
here. 

In the family TINGITID^E and sub-family TingitikaI 
have Corythuca arquata Say. as one of the most common. 
This species of Tingis is found on the butternut, and was at 
one time known as Tiugis juglandis Fitch, and Dr. Riley 
found it on the white oak. 
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Corythuca cUiata Say, formerly known as Tingis hyalina 
H. Schf., is, I believe, the one so common on the button- 
wood, PlataniLS. I b^ve a species taken from the paper 
mulberry Broussonetia and another species from Stophylea, 
both new to me. 

In the family ACANTHID^ and sub-family CimoiNA we 
have Acanthia lectularia Linn., which is very abundant 
and well distributed all over our city. In the family CAP- 
SIDiE we are quite well represented. Plagiognathus ob- 
8curu8 Uhl. is very common. Epiacopvs omattts Reut is 
quite rare; I have only taken about a dozen specimens. 
Oarganus fusiformts Say is rather common, and Hyaliodea 
vitripennis Say is exceeding rare. 

Capsvs ater Linn, is also rare, but is conspicuous on ac- 
count of its shining black color. Orthops scutellatus Uhl. 
is very rare indeed ; I have only taken about half a dozen 
specimens. Comptobrochia grandis Uhl. is also very rare. 
Poecilocapaua gomphorus Say. is very common ; this has 
been known as P. dialocatua Say and P. melaxanthvs H. 
Schf. P. lineatvs Fabr. is more common than goniphorua^ 
and destroys a great variety of plants. Poeciloscytua hascUia 
Reut., formerly known as P. aericetts Uhl., is also common. 
Lygua pratenaia Linn., which much resembles the last, is 
exceedingly common ; this was formerly known as L, lineo- 
laria Pol. Beauv, and L, oblineatua £^ay. Calocoria rapidua 
Say. is common, and was formerly known as O. multicolor 
H. Schf. Neurocolpua nubilia Say. is very rare with us; I 
have but three specimens representing it. Phytocoria ex- 
imiua Beut. is also very rare, and a species of Phytocoriay 
not determined, more common. Lopidea media Say. is very 
rare, as is Reathenia inaignia Say. Collaria m^eilleurii 
Prov., which Uhler gives as Trachelomiria mmlleurii Prov., 
is quite rare. Leptoptema dolobrata Linn, is common 
everywhere where there are grass and weeds. Miria offinia 
Reut., formerly known as M. i7iat(ibiliaJJ\i\.^ is not common. 
Trigonotylua ruficomia Fall, is rare with us, making about 
twenty species of CAPSID-^ taken here, which is probably 
only about one-third of the species that occur with us. 



OBSERVATIONS AT BOSSEKOP.^ 

The close connection between tl^e Aurora and magnetism in- 
duced Herr O. Baschin to accompany Dr. Brendel to Bossekop for 
the purpose of observing this phenomenon. On January first of 
this year they entered the Alten Fiord, at the end of which lies 
Bossekop. It is built on the slope of one of the raised beaches so 
common on the shores of the fiord and in the adjacent valleys. 
An elevation of the shore amounting to 48 inches is said to have 
taken place during the last fifty years, but the calculations are 
not beyond suspicion. Dr. Brendel succeeded in obtaining pho- 
tojfrapbs of different forms of the Aurora, the only ones at present 
in existence. Violent magnetic disturbances have often been ob- 
served during displays of the Northern Lights, and the close rela- 
tion of these phenomena is further demonstrated by the fact that 
the centres of the arcs of light lie on the magnetic meridian, and 
that the corona, the most splendid form of Aurora, lies in the 
maicnetic zenith. The most remarkable disturbances took place 
on February 14, accompanied by an unusually gorgeous display 
of the Aurora, when the magnetic declination was observed to 
vary more than 12® — the greatest deviation ever noticed — 
within eight minutes. At the same time the disturbances in 
Europe and North America were so great that most of the self- 
registering instruments were unable to record them. It is not 
possible at present to determine with certainty the cause of these 
striking phenomena, but it seems probable that the great sun-spot, 
seventeen times as large as the surface of the earth, which was at 

> Prom the Soottlsh 6«ographieal Magaiiae. 



the time visible even to the naked eye, was connected with the 
disturbances mentioned. 

The meteorological observations also presented much that was 
interesting. The temperature on the west coast of Norway does 
not fall nearly so low as might be expected in such high lati- 
tudes. Even at the North Cape the mean of the coldest month is 
only 28** F., whereas in West Greenland on the same latitude the 
temperature sinks every winter to — 40*^. As, however, the dis- 
tance from the coast increases, the temperature falls rapidly. The 
minimum observed at Gjesvar, near the North Cape, is — 2^ F. ; 
at Bossekop, 88 miles from the open sea, — 22® ; and at Karaejok, 
further south but 120 miles from the coast, — 60^. Thus the in- 
fluence of the Gulf Stream, which prevents the fiords from freez- 
ing over, does not penetrate inland. The fall of snow in winter 
is not very large at Bossekop, but also increases towards the in- 
terior. In very cold weather the snow does not come down in 
fiakes, but takes the form of crystals of ice, which, having no 
cohesion, are blown about by every puff of wind. 

The Lapps may be divided into two classes, — the very poor 
fishermen of the coast and the nomadic Lapps of the mountains, 
who often possess considerable property. Of late years a third 
class has sprung up, which has settled in two inland places, 
Karasjok and Kautokeino. At the beginning of March the Lapps 
gather to a great fair at Bossekop, where many thousand ptarmi- 
gan, several tons of reindeer flesh, besides butter and tongues, 
change hands. Herr Baschin drove to Ejarasjok in a reindeer 
sledge, a vehicle that requires a deal of management, in order to 
inspect the dwellings of the Lapps settled there. The village is 
situated on a stream of the same name, one of the headwaters of 
the Tana, the second largest river of Norway, and contains at)OUt 
200 inhabitants — all, with few exceptions, Lapps. Their dwell- 
ings are conical tents, 18 to 16 feet in diameter, with openings at 
the top to let out the smoke from the fire in the centre. Many 
Lapps own 2,000 to 8,000 head of reindeer. These people are not 
so powerful, intelligent, and honest as the Eskimo, and give the 
Norwegian Gk>vernment much trouble through their propensity to 
steal reindeer. In Karasjok Herr Baschin found Balto and Ravna, 
the two Lapps who accompanied Dr. Nanseo on his journey across 
Greenland, and on his voyage home he inspected that explorer's 
new vessel, which is being built at Laurvig. It has a nearly 
semi-circulac cross-section, and is rigged as a three-masted schooner. 
It is of 250 tons register, and is constructed almost entirely of 
German oak. A small engine will enable it to make six knots an 
hour during calms. 



LETTERS TO THE EDITOR. 



•*• Correspondents are requested tobetu brief a« possible. The wrtter'9 name 
is in all cases required (u proof of good faith. 

On request in advance, one hundred copies of the number containing his 
communication will be furnished free to any correspondent. 

The editor teUlbeglad to publish any queries consonant toith the character 
of the journal. 

Laboratory Teaching. 

In a recent number of Science there appeared an excellent arti- 
cle by Professor Chas. F. Mabery upon **Aims of Laboratory 
Teaching," in which occurred the following sentence: " Probably 
the earliest attempt in this country to give systematic laboratory 
instruction, to classes of any magnitude, was made in 1865 at the 
Massachusetts Institute of Technology.*' 

Professor Mabery is surely in error upon this point, as such in- 
struction had been given the students of the Rensselaer Polytechnic 
Instituie for many years previous to the date quoted. Our present 
laboratory, which is very complete and accommodates seventy-six 
students at a time in analytical chemistry, was built in 1862, to 
replace the one destroyed by fire in that year. Permit me to quote 
from a letter just received from Professor James Hall, geologist 
of the State of New York, who graduated from this institution 
many years ago: ** In regard to systematic laboratory instruction 
in chemistry, I can only say that when I entered the Rensselaer 
School in 1831 there were already laboratories fitted up for giving 
systematic instruction in chemistry, and each student of the class 
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tvoB required to do laboratory work, and to prepare himself his 
material and apparatus, to give each day during the course an 
extemporaneous lecture, illustrated by experiments, and full ex- 
planation of the phenomena and the laws governing them. Every 
student was well grounded in the principles and elements of the 
science, and by a method of teaching never surpassed, if ever 
^equalled, by any other." Wiluam P. Mason. 

TP07, N.Y., July 89. 



AMONG THE PUBLISHERS. 



The ninth annual issue of <' The Year-Book of the Scientific 
and Learned Societies of Great Britain and Ireland'* has recently 
been issued by Charles Griffin & Co., Exeter Street, Strand, Lon- 
don. The present issue gives a well-edited chronicle of the work 
^one during the past year by the learned societies of Great Britain 
^nd Ireland, together with lists of the officers and a brief state- 
ment of the history and purposes of the organizations. The lists 
of the papers are quite complete, most of the society secretaries 
having given the needed information, and make a shelving of 
scientific and literary activity with which we have as yet but little 
to compare in America. The hand-book is well made for its pur- 
pose, and would prove an excellent book of reference in American 
libraries. 



— A vigorous statement of the scientific principles upon whick 
the treatment of criminals should be based will open The Popuiar 
Science Monthly for August. It is by Professor Edward S. Morse, 
who takes as his title ** Natural Selection and Crime." The War- 
fare of Science papers, by Dr. Andrew D. White, will be continued 
with a chapter on *« Geography," in which are given the various 
mythological and theological ideas concerning the form of the 
earth and the proper mode of representing it that have prevailed 
in ancient and mediaeval times. '< The Manufacture of Boots and 
Shoes " will be described by George A. Rich. This is one of the 
illustrated series of Articles on American Industries, and, in both 
the text and the pictures, tells a story of wonderful progress. An 
ethical study on *' Veracity," by Herbert Spencer, will be among 
the contents. 

—The Geographical Society of Germany will shortly publish a 
volume commemorative of the four-hundredth anniversary of the 
discovery of America by Columbus, which will, it is said, be one 
of the most elaborate publications ever issued by the society. Dr. 
Konrad Kretschmer, the editor of the forthcoming work, has 
visited all the principal libraries of Italy in search of material, and 
has had access to many rare manuscripts hitherto unused. The 
memorial volume will contain forty five maps relating to the dis- 
covery of America, thirty-one of which are said to have never 
been published. Emperor William has contributed 15,000 marks 



Reading Matter Notices. 
Ripans Tabules cure hives. , 
Ripans Tabules cure dyspepsia. 



Societas Entomologica. 

International Entomological Society, Zu- 

rich-Hottingen, Switzerland. 

Annual fee, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. All members may use this 
department free of cost for advertisements 
relating to entomology. 

The Society consists of about 450 members 
in all countries of the world. 

The new volimie began April 1, 1892. The 
numbers already issued will be sent to nev^ 
members. 

For information address Mr. Fritz Rubl, 
President of the Societas Entomologica, 
2urich-Hottingen, Switzerland. 

SEO-DARWIIISH AHD lEO-LAlARCKISl. 

By LESTE.< P. WARD. 

ADDual address of the PresideDt of the Biological 
fiocietT of WashiDgtoD delivered Jan. 24, 1891. A 
historical and critical review of modem scientific 
thought relative to heredity, and especially to the 
problem of the transmission of acquired characters, 
The f oUowinjo; are the several heads involved in the 
discussion Status of the Problem. Lamarckism. 
Darwinism, Acquired Characters, Theories of He* 
redity. Views of Mr. Galton^eachings of ProfesH>r 
Weismann, A Critique of weismann, Neo-Darwin- 
ism, Neo-Lamarokism, the American "School,^^ Ap- 
plication to the Human Race. In so far as views 
are expressed thev are in the main in Una with the 
l^neral current of American thought, and opposed 
to the extreme doctrine of the non-transmissiDillty 
of acquired characters. 

Pricey postpaid, 26 cents* 

S. D. G. HODGES, 874 Broadway, H. T. 



SCIENCE CLUBBING RATES. 

10$^ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

N. D. C. HODGES, 874 Broadway, N. Y. 



EzchangeB. 

[Preeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 



Taxidermist going out of business has Quantity of 
finely-mounted tpecimens of North Amencan birds, 
mammals and reptiles and sklos of birds for sale, 
including a full local collection of bird skins, show- 
ing some great variations of species; also quantity 
of skulls with horns of deer and mountain sheep, 
and mounted heads of same. Will give good ex- 
change for Hawk Bye camera with outfit. Apply 
quickly to J. B. Thurston, 266 Tonge St., Toronto, 
Canada. 



For exchange. — A fine thirteen*keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern slides. Flute cost fa?, and is nearly new. 
U. O. COX, Mankato, Minn. 



Te exchange ; Experiment Station bulletins and 
reports for bulletins and reports not in my file. I 
will send list of what I hare for exchange. P. H. 
BOLF8, Lake City, Florida. 



Finished specimens of all colors of Vermont marble for 
fine fossils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERRY, State Geologist, Rutland, Vt. 



For exchange. — Three copies of '* American State 
Paperi Bearing on Sundav Legislation," 1891, $1.50, new 
and unused, for '*The Sabbath," by Harmon Kingsbury, 
1840; "The Sabbath," by A. A. Phelps, 1842; " History 
of the Institution oif the Sabbath Day, Its Uses and 
Abuses," bv W. L. Fisher, 1839; '* Humorous Phases of 
the Law," oy Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, personal liberty , 
etc. If preferred. I will sell *^American State Papers," 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, 111. 



For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to x-iomg.), platinum dishes and crucibles, 
agate motors, giass-blowing apparatus, etc. For sale in 
partner whole. Also complete file of Silliman't Journaly 



t869-i885 (63-71 bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. 1854-1869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 



Wanted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
Wilson's ** American Ornithology,'' 3 vols.; Coues* **Birds 
of the Northwest " and '* Birds of the Colorado Valley," 
9 vols.; Minot's ** Land and Game Birds of New Eng- 
landj*' Samuels' ** Our Northern and Eastern Birds;" all 
the Reports on the Birds of the Pacific R. R. Survev, 
bound m 9 vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please sive 
editions and dates in correspondmg. R. ELLSWORTH 
CALL, High School, Des Momcs, Iowa. 



To exchange Wright's ** Ice Age in North America *' 
and Le Conte^s ^'Elements of Geology" (Copyrizht i88a) 
for "Darwinism," by A. R. Wallace, "Origin of Species." 
by Darwin. ^'Descent of Man," by Darwin, *'Man's 
Place in Nature," Huxley, **Mental Evolution in Ani- 
mals," by Romanes, *'Pre-Adamites." by Winchell. No 
books wanted except latest editions, anH books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville. Tenn. 



Wants, 



A ny ptrton sttkimg a ^tition /or which h* is quaii- 
iiidby his scienti/ic attainments^ oranyptrson seeking 
some one to fill a position of this character ^ be it thai 
e/"« teacher of science^ chemist^ draughtsman^ or wkai 
not, may have the * Want * ituerted under this head 
FRBK OF COST, i/ he satisfies the publisher of the suit- 
able character of his application, A ny person seeking 
information on any scientific question^ the address of 
any scientific man^ or who can in any way use this 
column for a purpose consonant with the nature ej 
the paper y is cordial (y invited to do so. 



A JOHNS HOPKINS graduate (1892) desires a 
position as Instructor in mathematics and 
physics. Address A. B. TUBNEB, Johns Hopkins 
University, Baltimore, Md. 



WANTBD.—A collection of postage stamps; one 
made prerious to 1870 preferred. Also old and 
curious stamps on original letters, and old entire 
U 8. stamped envelopes. Will pay cash or give in 
exchange nrst-class fossils, including fine crinoidi. 
WM. F. E. OUBLEY, DanviUe, 111. 



TANTBD.—To purchase laboratory outfit; bal- 
. i aaces, evaporating dishes, burettes, etc.. 
wanted immediately for cash. C. E. SPEIBS, S3 
Murray street. New York. P. O. Box 1741. 



W^ 



WANTED.— The services of a wide-awake young 
man, as correspondent, in a large manuuctur- 
Ing optical business; one preferred who has a thor- 
ough knowledge of mioroscopv and some knowledge 
of photography. Address by letter, stating age and 

references. Optical, <^. -^ 

New York. 



, care or Science, 874 Broadway, 



W^ 



ANTED.— We want any and all of the following, 
providing we can trade other books and maga- 
zines or buy them cheap for cash: Academy, Lon- 
don, vol. 1 to 86, its, Jan. and Feb., '89; Age of Steel, 
vol. 1 to 60; American Antiquarian, yoL 1, 8; Ameri- 
can Architect, vol. 1 to 6, 9; American Art Beview, 
vol. 8; American Field, voL 1 to 81 : American Geol- 
ogist, vol. 1 to 0; American Machinist, vol. 1 to 4; 
Art Amateur, vol. 1 to 7, Ojt., '4; Art Interchange, 
vol 1 to 9; Art Union, vol. 1 to 4, Jan., *44, July, '45; 
Blbliotbeca Sacra, vol 1 to 46; Qodey's Lady's Book, 
vol. 1 to 80; New Englaoder, vol. 11; zoologist. Series 
1 and 1, Series 8 vol. 1 to 14: Allen Armenda1<» C> 
novel). Baymer's **01d Book ^' Store, M8 4th Ave. 
S., Minneapolis, Minn. 
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ANTED.— By a young man, a Swarthmore Col- 
lege junior, a position as principal of a public 
high school in one of the Gulf States, or as instraetor 
in botany, phvslology, and geology in an academy 
or normal school. Address B., care of Librarian, 
Swarthmore College, Penn. 



W^ 



ANTED.— To act as correspon&ent for one or 
two daily or weekly papers. Have worked on 
paper for about two years would like a position on 
editorial staff of humorous paper. Address QBO. 
C. MASON, 14 Blm St., Hartford, Conn. 



TBANSLATOB wanted to read German arohitM- 
tural works at sight (no writing). One familiar 
with technical terms desired. Address *'A.,"Box 
149, New York Post Office. 
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towwds the expenses of publiditioD, etc., and the work will un- 
doubtedly be a most valuable contribution to the early history of 
America. It is expected that it will leave the government print- 
ing office early in August. 

— In a capital address on *< tooth culture/' delivered at the an- 
ooal meeting of the Eastern Counties Branch of the British Dental 
AflBOciation, and printed in Lancet ^ Sir James Crichton-Browne 
feferred to a change which has taken place in bread, as one of the 
•causes of the increase of dental caries. So far as England is con- 
cerned, this is essentially an age of white bread and fine flour, 
and it is an age therefore in which we are no longer partaking, to 
anything like the same amount that our ancestors did, of the bran 
or husky parts of wheat, and so are deprived to a large degree of 
a chemical element which they contain — namely, fluorine. The 
late Dr. Greorge Wilson showed that fluorine is more widely dis- 
tributed in nature than was before his time supposed, but still, as 
he pointed out, it is but sparingly present where it does occur, and 



the only channels by which it can apparently find its way into the 
animal economy are through the siliceous stems of grasses and 
the outer husks of grain, in which it exists in comparative abun- 
dance. Analysis has proved that the enamel of the teeth contains 
more fluorine, in the form of fluoride of calcium, than any other 
part of the body, and fluorine might, indeed, be regarded as the 
characteristic chemical constituent of this structure, the hardest 
of all animal tissue, and containing 95 5 per cent of salts, against 
72 per cent in the dentine. As this is so, it is clear that a supply 
of fluorine, while the development of the teeth is proceeding, is 
essential to the proper formation of the enamel, and that any de- 
ficiency in this respect must result in thin and inferior enamel. 
Sir James Crichton-Browne thinks it well worthy of consideration 
whether the rein trod notion into our diet of a supply of fluorine in 
some suitable natural form — and what form, he asks, can be 
more suitable than that in which it exists in the pellicles of our 
grain stuffs? — might not do something to fortify the teeth of the 
next generation. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BEOADWAY, HEW YOEK 
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THE LABRADOR COAST. 

A Journal of two Summer Cruises to that 
region; with notes on its early discovery, 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. 

By ALPHEUS SPRING PACKARD, M.Dm Ph.D 

8^ 518 pp., $8.60. 

g. D. C, HODGES, 874 Broadway, H. Y. 

THE RADIOMETER. 
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This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Piiee, postpaid, 50 cents. 
N. D, C. HODGES, 874 Broadway, N. Y. 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEUS SPRHG PACKARD, H.D., PIlD. 

SportsmeD and oraitbolofdsts will be Interested In 
the list of Labrador birds by Mr. L. W. Tomer, 
whiob has been kindly reyised and brought down to 
date by Dr. J. A. AJlen. Dr. S H. Scudder has con- 
tributed the list of butterflies, and Prof. John 
Maooun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Franz Boas and others for several titles and Impor- 
tant suggestions; and it is hoped that this feature of 
the book will recommend it to collectors of Ameri- 
cana. 

It is hoped that the volume will serve as a guide 
to the Labrador coast for the use of travellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those Interested in geographical and histori- 
cal studies. 

H. D. C. HODGES, 874 Broadway, H. T. 
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The Patent Lightning Dispel ler is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm,— placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
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THE CHIEF MOUNTAIN LAKES. 

BY OEORQE BIBD ORIMNBLL. 

In Volume I., Pacific Railroad Reports, pp. 548-549, Mr. 
James Doty speaks of visiting the Chief Mountain Lake, and 
dfficribesit and its companion sheet of water. The maps of 
that survey and other more recent ones show lakes to which 
this name is given, and references in some recent literature 
apply to the lakes shown on those maps. 

The lakes so named ar^, however, not the ones mentioned 
by Mr. Doty, but lie about 25 or 30 miles to the north and 
west of those which he visited, and it would appear that 
since Mr. Doty's time no geographer has recognized the lakes 
which he saw and which he speaks of as *Hhe well-known 
Chief Mountain Lake." Those called by this name on gov- 
ernment maps and referred to in reports of the international 
boundary survey, published in 1876, are locally known as 
Eutenai Lakes, but, of course, are not to be confounded 
with the true Kutenai lakes lying on the Pacific slope and 
in the bend of the Columbia River. The so-called Kutenai, 
or Little Kutenai, lakes are crossed by the international 
boundary line and form the sources of the Little Kutenai or 
Waterton River, and it is probable should be known as the 
Waterton Lakes. Chief Mountain is a well-known land- 
mark of north-western Montana, but the Chief Mountain 
Lakes are unknown in that country, and the lakes mentioned 
by Mr. Doty are locally known as the St. Mary^s Lakes, 
while the large river flowing from them is called St. Mary's 
River. It is the most important stream meeting Belly 
River from the south. The town of Lethbridge, in Alberta, 
N. W. T., stands at the junction of these two rivers. 

Mr. Doty'a description of his route, of the country, and of 
Chief Mountain Lake is very clear, and anyone who is 
familiar with the region traversed will at once recognize 
that the lakes on St. Mary's River are Chief Mountain 
Lakes. 

For a number of years I bave been in the habit of visiting 
the region in question, which has been practically unknown 
even to hunters and trappers, and have explored a section 
embracing perhaps 900 square miles. 

I quote from Mr. Doty's narrative of his journey from 
Two Medicine Lodge Creek to the Chief Mountain Lakes. 
Under date of May 27 he says : '* The country is considerably 
broken by high hills and narrow valleys of spring brooks, 
filled with thickets of poplar and willow and flooded by 
beaver dams. In twelve miles came to a fine stream [now 
known as Willow Creek] which is a branch of Cut Bank 
River; and in sixteen miles reached the Cut Bank itself, the 
most northerly fork of Marias River. It is a rapid stream, 
fiftyfeetwide, and flows through a ricli valley. . . . Abroad 
lodge-trail leads up the valley indicating that the pass is 
considerably used — probably by the Pend d' Oreilles and 
Kooteoaies who come through to hunt bufiPalo. Crossed at 
a good ford ; pushed on over a range of high hills and en- 
camped on a small stream eight miles from Cut Bank River, 
which is no doubt one of the sources of Milk River. . . . 



** May 28. Morning cold, and the hills are white with 
snow. The country is quite flat and full of springs and 
spring brooks, which are the sources of Milk River. On our 
left is a heavy forest of pine timber fifteen miles in length 
and extending into the plain eight miles from the base of 
the mountains. Immediately after passing the point we 
obtained a view of the chief (sic) of King Mountain, which 
is a bare rocky peak of a square form, standing at a distance 
of five or six miles from the main chain, and connected with 
it by a high ridge wooded with pine. In seventeen miles 
came to a broad valley, the sides of which are wooded with 
pine and poplar; and in the bottom, five hundred feet below 
us, we saw the blue water of a mountain lake. This is the 
well-known Chief Mountain Lake. It takes its name from 
Chief Mountain. . . . Descending into the valley, in four 
miles, we reached the lake and encamped in a beautiful prairie 
bordering it. 

''May 29. Moved up the lake three miles to its inlet and 
encamped. In this camp we remained until June 5th. . . . 

''Chief Mountain Lake is seven miles long by one broad. 
Its banks are low and shore gravelly; the water clear and 
very deep. The valley of the lake is six miles in breadth^ 
and is rolling prairie interspersed with groves of cotton wood 
and poplar, and in the low places the birch and willow. The 
soil is a reddish loam and is fertile, as is indicated by the 
luxurious vegetation. Pine of a fair size and thrifty growth 
is abundant and can easily be obtained, and there are inex- 
haustible quarries of good limestone. 

^'Connected with Chief Mountain Lake is another three- 
fourths of a mile wide and extending some nine miles into 
the mountains in the form of a bow, and I therefore called 
it ' Bow Lake.' It is shut in by mountains coming close 
down to the water, and has no valley susceptible of cultiva- 
tion. 

. " The mean of observations for latitude gives as the lati- 
tude of this, the south end, of Chief Mountain Lake 48^ 43' 
09", or 17 miles south of the boundary line. . . . 

Numerous little streams emptying into these lakes are 
filled with beaver dams and beaver, this industrious ani- 
mal having been left in quiet possession of this country 
since the low price of its fur has rendered it unprofitable to 
trap them. Elk, moose, and deer are abundant, and salmon 
trout of large size are taken in the lakes. 

" June 5. Started due north along the lake-shore, and in 
seven miles came to the outlet at the extreme northern end. 
The outlet is called in the Blackfoot language Mo-ko un or 
Belly River. It is a swift, deep stream where it comes from 
the lake and about 80 feet wide, and its course for some miles 
is due north. This is the most southerly of the head-waters 
of the Saskatchewan River." 

This excellent description of the country makes it clear to 
my mind that the name Chief Mountain Lakes belongs to 
those lakes, in north-western Montana, which are locally 
known as the St. Mary's Lakes. This name was given them 
nearly fifty years ago by Hugh Munroe, an old Hudson^s 
Bay man, and Mr. Doty's companion on the occasion of his 
visit to the lakes. 

It would seem from Mr. Doty's description that the stream 
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which we know as St. Mary's River is the true Belly River. 
This seems natural and proper, for at the point where they 
meet, the St. Mary's is a larger stream than Belly River. 

As stated by Mr. Doty these lakes are two in number, the 
lower about seven miles long by a mile wide, the upper per- 
haps eleven miles long and nowhere more than a mile in 
width. The lower lake lies north and south, and the upper, 
Mr. Doty's Bow Lake, is bent about half-way up its length, 
its upper or south-western half lying nearly east and 
west, and its lower or northern half nearly north and south. 
Beyond the head of this upper lake is the narrow river-val- 
ley running back in two principal branches for a dozen miles 
and heading on the Continental Divide. The southernmost 
of the two branches is much the larger of the two, and is fed 
by extensive glaciers, which I have visited. 

The lower end of the lower lake is not more than seven or 
eight miles from the Chief Mountain, the most striking 
landmark in this region. The waters flowing into the St. 
Mary's River are divided from those which flow into Cut 
Bank and Milk Rivers, tributaries of the Missouri, by a high 
ridge running out from the Rocky Mountains, and known 
as Milk River Ridge. 



BIRDS BREEDING AT HANOVER, NEW HAMP- 
SHIRE. 

BY CLABBNOE M. WSKD. 

The village of Hanover, N.H., is in the region dividing 
the Canadian and Alleghanian faunas, and possesses many 
animal forms from both. To assist in determining more 
definitely the precise limits of these faunas, the Ornithologi- 
cal Club of the New Hampshire College undertook last 
spring to record the birds breeding within five miles of Han- 
over. The following list includes the species observed this 
season by the members of the club. Especial mention should 
be made of the assistance rendered by Messrs. P. L. Barker, 
R. A. Campbell, and C. E. Hewitt. 

Greeu Heron, Ardea virescena. One nest observed. 

American Woodcock, Philohela minor. Three nests ob- 
served. 

Ruffled Grouse, Bonasa unibellus. Three nests observed. 

Cooper's Hawk, Accipiter cooperi One nest observed. 

Acadian Owl, Nyctala acadica. One nest observed. 

Black-billed Cuckoo, Coccyzvs erythrophalmua. One nest 
observed. 

Belted Kingfisher, Ceryle alcyon. Two nests observed. 

Downy Woodpecker, Picus pubescens. One nest ob- 
served. 

Golden-winged Woodpecker, Colaptea auratua. Two nests 
observed. 

Night Hawk, Chordeilea virginianua. One nest found 
fifteen miles south-east of Hanover; and others reported by 
outsiders within three miles of the village. 

Chimney Swallow, Chcetura pelagica. Many nests. 

Ruby-throated Humming-Bird, Trochilus colubris. One 
nest. 

Kingbird, Tyranntis tyrannua. One nest. 

Pewee, Sayomis phcebe. Many nests. 

Traills' Flycatcher, Empidonax pusillua^ var. trailli. 
One nest. 

Least Flycatcher, Empidonax minimus. One nest seen 
at Grafton Centre, N.H., fifteen miles south-east. 

Blue Jay, Cyanocitta cristata. One nest at Fairlee, Vt, 
eighteen miles north. 



Crow, Corrms americanua. Two nests. 

Bobolink, Dolichonyx oryzivorua. One nest. 

Cowbird, Molothrua ater. Three eggs found in a bobo- 
link's nest. 

Red-winged Blackbird, Agelaius phceniceus. Two nestsL 

Baltimore Oriole, Icterus galbula. Several nests. 

Red Crossbill, Laxia curviroatra. In 1891 a very young 
specimen was brought me that apparently must have been 
raised in this vicinity. 

Yellowbird, Spintia triatia. Two nests. 

Purple Finch, Carpodacua purpureua. One nest. 

Bay- winged Bunting. Pooccetea gramineua. Several nests. 

English Sparrow, Paaaer domeaticua. Several nests. 

Savanna Sparrow, Ammodramua aandivichensiSy var. «i 
vanna. One nest. 

Chipping Sparrow, SpizeUa aocialia. Several nests. 

Song Sparrow, Meloapiza faaciata. Several nests. 

Swamp Sparrow, M. georgiana. One nest. 

Snow Bird, Junco hyemalia. One nest observed at Graf- 
ton Centre, N.H., fifteen miles south-east. 

Indigo Bird. Paaaerina cyanea. Two nests seen in 
1891. 

Barn Swallow, Chelidon erythrozaater. One nest ob- 
served. 

Purple Martin, Proqne aubia. One nest. 

Bank Swallow, Clivicola riparia. Two nests. 

Cedar Bird, Ampelia cedrorum. Two nests. 

Great Northern Shrike, Laniua borecUia. Two nests. 

Red -eyed Vireo, Vireo olivnceua. One nest. 

Yellow Warbler, Dendroica ceativa. One nest. 

Chestnut-sided Warbler, Dendroica Pennsylvanica. One 
nest. 

American Redstart, Setophaga ruticiUa. One nest 

Oven-bird, Seiurua aurocapillua. One nest. 

Catbird. Galeoacoptea carolinenaia. Two nests. 

Brown Thrush, Harporhynchua rufua One nest. 

House Wren, Troglodytea cedor. One nest. 

Short-billed Marsh Wren, Ciatothorua atMaris. A nest 
supposed to be of this species is reported. 

Chickadee, Parua atricapillua. Two nests. 

Tawny Thrush, Turdua fuaceacena. Three nests. 

Hermit Thrush, T. pallaai. Two nests. 

Robin, Merula migratoria. Several nests. 

Blue Bird, Sialia aialia. Several nests. 

Of course this list includes only a portion of the birds 
breeding here, but it may serve as a basis for future obser 
vations. 

New Hampeblre College. 



HOT WEATHER IN MARS. 

BY PROFESSOB BDWIN J. HOUSTON. 

The recent severe, protracted, hot weather, that existed in 
the central and eastern portions of the United States during 
the latter part of July, formed, in all probability, but part 
of various general phenomena produced by profound solar 
disturbances. 

So many of the earth's natural phenomena find their 
origin in the solar radiation, that it is impossible to varr 
either the amount or the distribution of the solar energy 
without markedly modifying terrestrial phenomena. Such 
influences, however, are not limited to terrestrial phe- 
nomena; they must extend beyond the earth and be shared 
by all the members of the solar system. 
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Natural phenomena form but links in endless chains of 
cause and effect. An evolution or expenditure of energy, 
such, for example, as that following a sun spot, produces a 
Dumber of allied phenomena which are themselves the 
causes of subsequent phenomena, and these in turn the 
causes of still other phenomena, the chain extending in 
iDOst instances far beyond our ken. 

There has been unusual solar activity during 1892, as has 
been evidenced by an unusual number of sun spots. The 
great spot observed in Philadelphia and elsewhere in the 
early part of the year was one of the largest ever studied, 
and since that time numerous other abnormally large spots 
have appeared. 

It would seem that these rather unusual outbursts of solar 
energy have produced the following terrestrial phenomena, 
viz. : — 

(1.) The recent brilliant auroral displays. 

(2.) Magnetic storms, or marked disturbances in the values 
of the magnetic intensity, in inclination and declination. 

(3.) Unusually severe electric storms, as evidenced by the 
existence of abnormal earth currents. These electric storms 
are in reality connected with the magnetic storms. 

(4.) Marked disturbances in the earth's meteorological 
phenomena. These have been evidenced by the long spells 
of unseasonable weather that have occurred so frequently in 
the United States during 1892, one of which was the recent 
unusaily hot weather before alluded to, the unusual severity 
of which accords well with the unusual solar activity. 

8o, too, does the severity of the allied phenomena. Take, 
for example, the auroral displays, which have seldom been 
equalled in these latitudes for brilliancy. So also the electric- 
storms and magnetic-storms, which have been unusually se- 
vere during 1892. According to the observations of Mr. Finn 
and others, as many as eleven such storms were recorded 
during this time. Their dates were as follows: February 
13, March 6, March 12, April 24, April 25, April 26, May 16, 
May 17, May 18, July 12, and July 16. 

The storm of July 16 was unusually severe, and caused 
great disturbances on the various telegraph lines. The earth- 
currents were so strong that the lines could be operated en- 
tirely by means of earth-currents. This was done, for exam- 
ple, in the case of one of the lines between New Tork and 
Boston. On the same day, July 16, an enormous spot 
appeared on the sun. 

And now for possible extra-terrestrial influences and phe- 
nomena. The recent opposition of Mars has brought that 
planet nearer the earth than she has been at any time since 
1877, and nearer than she will ever be again until 1909. The 
opportunity has therefore been particularly good for studying 
those peculiarities of the surface that have always been of 
such interest to astronomers. 

Some observations recently made on Mount Hamilton ap- 
pear to show a marked decrease in the mass of snow within 
the polar caps, as is inferred from certain characteristic 
markings at these points of the planet. This disappearance 
is unusual, and would seem to indicate unusually hot weather 
in our sister planet. The Martian thermometer has probably 
been way up, and the weather has, to form a phrase from 
the 6ery color of the planet, been at a red-heat. 

We may add, therefore, another effect produced by the 
unusual sun-spot, viz., 5. The extra-terrestrial effects. 

Of course the influence may be mutual. It may be that 
the unusual proximity of Mars may be the cause of the great 
number of spots, in which case we may thank Mars for the 
recent terrific heat. 



** FLATHEAD" DEER. 

In the American NaturcUiat for August, 1887, were given 
some instances of the occurrence among deer of hornless 
specimens. Here we shall summarize these, preparatory to 
giving in full some original particulars furnished us by a 
German correspondent. 

Lord Lovat is quoted as having seen humle (hornless) 
stags. They are able to thrash stags of their own or greater 
than their own weight. Several of them were undisputed 
masters of large herds. 

Mr. Horatio Ross has also shot them. They are more 
frequent than generally supposed. They are no whit in- 
ferior to their horned brethren. A full-grown humle is very 
formidable in fight. During the rutting season Mr. Ross 
has seen one in possession of a large herd of hinds, who 
drove off all rivals. 

Both these gentlemen^s experience refers to Scotland. The 
following mentioned special cases refer to Germany, H. 
von Nathusius of Altaldensleben, Saxony, and Ludwig 
Beckman have supplied very interesting information which 
is well worth reading to those interested in venery. 

These hornless deer occur wild, they write, and are very 
fertile and impressive. In the Ulustrirte Zeitung^ published 
in Leipzig (Oct. 2, 1886), there is a picture of a fight between 
a horned and a hornless stag, in which the hornless stag dis- 
plays the mastery. Hornless stAgs have been mentioned in 
German sporting literature since the seventeenth century. 

These are cases of what is regarded as variation, but which 
really appear to be referable to atavism, as will be immedi- 
ately seen. 

There are two species of deer that are normally destitute 
of horns as a characteristic. The first of these is the musk- 
deer; these have peculiarly long canine teeth. These {Mos- 
chu8 moechiferous) are natives of Thibet and Nepaul. The 
second is the water deer, Hydropetes inermis. It is found 
in the marshes of the Yangtze, above Chin-kiang, China. 
The Chinese are strongly averse to the flesh, which Euro- 
peans, for want of better, pronounce tolerable. 

Passing from living to extinct forms of deer, we find that, 
tracing them backwards, they become more and more simple 
as to horns, till reaching the lower miocene no member of 
the family is possessed of antlers. It will thus be admitted 
that the claim that instances of hornless deer of the present 
time are only cases of atavism, or reversion to the early 
condition of the head of the species, is simply the truth. 
Further, the above facts prove that horns are of the nature 
of acquired characters — a rather interesting fact just now to 
bring out in connection with the Wiesmannia that is raging. 

The following is a translation of the communication we 
received from our German correspondent : — 

'' The hunter of the deer species has for long designated 
the deer which are destitute of antlers by the name of * flat- 
heads,' or momche. On the skull of such deer appears a 
so-called hornbctse, usually the real bearers of the antlers, 
remarkably stunted and entirely overgrown with the elon- 
gated hair of the forehead. The cause of such striking ap- 
pearance is often held to be the long-continued inbreeding 
occurring in certain districts, or the lack of new blood ob- 
tained by bringing in deer not related. 

*' If we notice how the deer and roebucks which have been 
confined for domestication and freely fed with oats, rye, 
peas, com, acorns, chestnuts, and beechnuts, often develop 
uncommonly large and branching antlers, it seems just to 
conclude that a lack of these and other means of nourish- 
ment hinders the growing of horns. In fact the so-called 
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^flatheads' are more particularly found in the pine-wood 
regions, where game is obliged to subsist solely upon heather 
forage (sweet broom), and where food is to be found only in 
occasional places. 

^^ As transitory forms, there are also in such districts, in 
addition to the few flatheads found at all times, deer having 
one *8curr* or stunted horn, while the other horn is well 
developed, bearing perhaps ten to twelve branches, and the- 
majority of the rest of the deer have only small, smooth 
antlers of light color, some curiously bent or spirally 
twisted. Deer which instead of antlers bear a long, straight, 
spear-like horn on one side were formerly called * provincial 
murderei^,' as they were considered a very dangerous enemy 
of other deer during the rutting season, and on which ac- 
count their destruction was sought. 

''In the main, these so-called deformities, and even the 
total absence of antlers on the flatheads, can in no way be 
considered an indication of the lack of procreative power, nor 
can they be classed with the abnormal forms or the total loss 
of antlers, which results from injuries, and which reappear 
in their young. The flathead deer are seldom unequal in 
strength or weight to the others of the same age and the 
same district, but occasionally excel the latter in these re- 
spects. They also early enter the rutting season, and show 
themselves equally ready for the conflict. Their art and 
manner of fighting are singular enough ; like the female, 
they rise up high on their hind feet, and with their fore- feet 
they, from above, mercilessly strike their antagonist. It is 
remarkable how the antler-bearing antagonist intuitively 
enters such conflict by rising on his hind feet, making no 
use of his terrible weapons. On such occasions the flathead, 
having developed superior skill in his movements, almost 
always puts to flight in a few rounds much larger deer with 
immense forked horns. Also at other seasons the contests 
may be observed in regions where the flatheads are found, 
and where at times a troop of such game is run together into 
a narrow space, as is the case occasionally during the prepa- 
rations of a suspended hunt; yet those encounters are less 
fierce and soon ended, as they are brought on by the momen- 
tary invitations and accidental meeting of the deer in the 
press." 

Have there been any cases of deer, bisons, etc., with *flat' 
or hornless heads noticed in America ? A. 



SOME ANALOGUES BETWEEN MOLECULES AND 
CRYSTALS. 

BY JOHN W. GAIiDWBLL. 

Chemistry and crystallography are closely related 
branches; they are, indeed, but parts of one great whole. The 
special design of chemical laws is to present the methods 
and conditions of the re-arrangement of atoms, which re-ar- 
rangements we generally denominate chemical reactions. 
The laws of crystallography, on the other hand, primarily 
relate to the element of form. While the flrst series of laws 
concerns the arrangements of atoms, the second takes cog- 
nizance of the arrangements of molecules: while the one 
considers the influence of the chemical force of affinity, the 
other is concerned with the physical force of crystalliza- 
tion. 

A consideration and comparison of the most important 
laws of the two series will develop, I think, a most interesting 
parallelism and correspondence. Thus, the first great law 
of chemistry is that of deflnite proportions, in which is stated 
the principle of the flxed and unchanging composition of 



every compound. It finds its satisfactory analogue in the 
crystallographic law of the constancy of the interfacial 
angles, first propounded by Steno in 1669, and re-enunciated 
by Rome de Plsle in 1783. It affirms that for a certain 
crystal species, under conditions of absolute identity of chem- 
ical constitution and equality of temperature, the correspond- 
ing interfacial angles in different individuals will be found 
always to be equal and constant; and this holds in imperfect 
as well as perfect crystals. It is evident then, that what 
the law of definite proportions is, in regard to chemical con- 
stitution, the law of constancy of the interfacial angles is, in 
respect to crystalline form. 

Another equally perfect and beautiful correspondency 
obtains between the law of multiple proportions and that of 
the rationality of the indices. The former emphasizes the 
simple multiple ratio of one element as it unites with sonoe 
other element to form two or more compounds; whereas 
the latter, an important crystallographic law, attributed to 
HaUy, articulates the remarkable fact that the modifications 
of specific crystalline form always take place by a multipli- 
cation of one or more of the index values (or the reciprocals 
of these, the parameter values), by small and simple numbers 
or fractions, by rational and not by irrational quantities. 
The analogy here existing is easily appreciated : in the one 
case we have presented the method (namely, by simple mul- 
tiple ratio) of the formation by weight of chemical com- 
pounds containing the same elements; in the other, the 
method, also by simple multiple ratio, by which is dete^ 
mined the modification of fundamental form of a crystalline 
species. 

A third analogy is found in the comparison of the law of 
valency or equivalence in the chemical domain, and the 
law of replacement or substitution in the crystallc^raphic. 
The first of these, of course, refers to the relation by weight 
in which the various elements react; potassium beine ex- 
changed for sodium in the proportion of 39 of the former to 
23 of the latter; and, in like manner, chlorine (35.5) for 
bromine (80). The chemical type or idea is continued in 
such reactions, although one of the original constituents may 
have been substituted by another element. Correspondingly, 
the law of replacement allows the crystallographic type or 
idea to be continued, though by altered agents. Thus, the 
recognized substitution-power of magnesium and calcium 
allows, in compounds of the latter, a greater or less substitti- 
tion of the former, without change of crystalline form; cal- 
cite and dolomite are both rhombohedral in crystallization, 
the angles of the two differing slightly. 

A fourth analogy is expressed in the allotropisms and 
isomerisms of chemistry, and the dimorphisms and poly- 
morphisms of crystallography. The allotropism of elements 
is probably to be explained upon the basis of different 
atomicities of the elemental molecule"; but, however ex- 
plained, like atoms are able in many cases to build up struc- 
tures sometimes as variant in physical characters as are the 
diamond and ordinary charcoal, having chemical dispositions 
as different as common phosphorus and red phosphoms. 
Similar suggestions apply to the subject of isomerism. Now, 
to this, crystallography presents an analogue in the di- 
morphism so often to be seen in minerals; one and the same 
substance showing itself in nature in two (sometimes more) 
crystalline forms, i.e., belonging to distinct crystalline sys- 
tems; take, as illustration, calcite (rhombohedral) and arrt- 
gonite (orthorhombic). Here again diversity of form is set 
over against diversity of physical and chemical characters. 

A fifth analogy (the last that I shall venture) bases upon 
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the hypothecation of actual molecular structural form — con- 
fijn^ration, according to Wunderlich's proposed term to ex- 
press stereo-chemical relations. The suhject of molecular 
configuration is comparatively new; still we are becoming 
familiarized with diagrams and models intended to represent 
such relations. Many of us may have been at first indis- 
posed to accept these views as anything more than visionary 
and fantastic; but the more we have pondered them, the 
more have we been impressed with their significance and 
beauty. Shape, form, and volume must be attributed to 
molecule as well as to mass; the only trouble has been in 
regard to the former, the apparent audacity and hopelessness 
of any attempt to penetrate matter to such depths. The new 
and most refined sense furnished to us by the use of polar- 
ized light, makes us aware of isomers identical in every re- 
spect, save their response to this delicate physical agent. 
Optical isomers have given rise, under the crucial investiga- 
tions of such men as van t^Hoff, LeBel, Wunderlich, and 
V. Meyer, to the hypotheses of the asymmetric carbon atom, 
and the tetrahedral arrangement of the valence-bond, and 
the saturating atoms or radicals. The simple and symmetri- 
cal tetrahedron of methane must be accepted as the perfect 
analogue of a crystal of the same geometric form ; and the 
optical isomers resulting from the different arrangements of 
the same atoms or residues around an asymmetric carbon 
atom, may, in like manner, be taken as the analogues of 
enantiomorphous crystals, as of quartz, right-handed and 
left-handed ; the pairs in each case being perfectly equivalent, 
but not superposable. 
ChMBlcil Laboratory, Talane Unlyenlty, New OrloaiiB, La. 



NOTES AND NEWS. 



The cause of the terrible disaster' at St. Qervais is now being 
investigated by several men of science. There can be no doubt 
that it originated in the small glacier called the T6te Rousse, 
which is nearly 10,000 feet above sea-level. According to a cor- 
respondent of the London Times, who writes from Lucerne, Pro- 
<eieor Dnparc is of opinion that the habitual drainage of this 
glacier bad for some reason or other became either totally blocked 
or obstructed ; the water gradually accumulated in its natural 
concavity or bed ; and the ever-increasing volume had exercised 
snch an enormous pressure as to force a passage and carry away 
a portion of the face of the glacier with it. The mass of ice and 
water rushed down the rocks which dominate the glacier of Bion- 
nassay, not in a single stream but in several, and then reunited 
into one enormous torrent at the foot of the Blonnassay glacier. 
A different theory is held by Professor Forel, of which the corres- 
pondent of the Times gives the following account : Professor Forel 
does not see how a quantity of water sufBcient to tq/rce away so 
large a portion of the glacier could possibly accumulate in so 
«ma]l a body as the T6te Rousse, which has a total superficies of 
less than one hundred acres. It slopes freely on three sides; it is, 
in fact, one of the most abrupt of the whole chain of Mont Blanc ; 
and, in a glacier of this description, with an altitude of nearly 
10,000 feet, there are none of the conditions of a great accumula- 
tion of water. In his opinion, therefore, we must look for the 
main cause of the disaster in the natural movement and breaking 
up of the glacier. He estimates the volume of ice which fell at 
between one and two million cubic metres. The mass, first in 
falling and then rushing down the rapid slope, became transformed, 
for the most part, into what he calls a lava of ice and water. The 
ravine, be says, through which this avalanche rushed shows no 
traces of any great evacuation of water; in the upper portions of 
its transit there is no mud and no accumulation of sand, but, 
on the other hand, there are great blocks of glacier ice strewn 
everywhere, and at several points he found portions of pow- 
dered ice mixed with earth. Then, again, if this had been sim- 
ply a torrent of water falling, it would have found its way 



down the more violent inclines, instead of, as in this case, 
passing straight over the frontal moraine at the foot of the 
glacier. In this higher region, therefore, all the evidence 
points to an avalanche of ice, which, starting at an altitude of 
nearly 10,000 feet, and descending at an incline of 70 per cent * 
for 5,000 feet, was pulverized by its fall, a large portion of it 
being melted by the heat generated in its rapid passage and con- 
tact with matters relatively warm. It rushed into the ravine by 
the side of the glacier of Bionnassy and joined the waters of the 
torrent which issues therefrom, and, further aided by the stream 
of Bon Nant, it became sufficiently liquid to travel down the 
lower portions of the valley at the slighter incline of 10 per cent, 
and yet retained sufficient consistency to destroy everything in its 
passage. That this torrent was not composed merely of mud and 
water is proved, be says, by the fact that it did not always maintain 
the same height when confined to the narrower ravine, and that 
the remains on the sides of the rock show it to have been a viscous 
substance rather than fluid. 

— At a meeting of the London Chamber of Ck>mmeroe on July 
25, as we learn from Nature, Mr. J. Ferguson read a paper on 
" The Production and Consumption of Tea, Coffee, Cacao (Cocoa), 
Cinchona, Cocoa- Nuts and Oil, and Cinnamon, with reference to 
Tropical Agriculture in Ceylon." He referred to the position of 
Ceylon, its forcing climate, its command of free cheap labor, and 
its immunity from the hurricanes which periodically devastated 
Mauritius, from the cyclones of the Bay of Bengal, and from the 
volcanic disturbances affecting Java and the Extern Archipelago. 
The plantations of Ceylon afforded, he said, the best training in 
the world for young men in the cultivation and preparation of 
tropical products, and in the management of free colored labor. 
The cultivation of cane-sugar, although tried at considerable out- 
lay on several plantations forty and fifty years ago, proved a faU- 
ure. More recently experiments by European planters with 
tobacco had not been a success, notwithstanding that the natives 
grew a good deal of a coarse quality for their own use. Although 
cotton growing had not been successful, the island bad proved a 
most congenial home for many useful palms, more particularly 
the coconut (spelt without the a to distinguish it and its products 
from cocoa — the beans of the shrub Theobroma cacao) and pal- 
myra, as also the areca and kitul or jaggery palms. Within the 
past few years Ceylon bad come to the front as one of the great 
tea-producing countries in the world, India and China being the 
other two, with Java at a respectable distance. Mr. Ferguson 
said one of the chief objects of his paper was to demonstrate which 
of the products of the island it was safe to recommend for extended 
cultivation in new lands, and which were already in danger of 
being over-produced, and he had arrived at the conclusion that 
coffee, cacao, and rubber-yielding trees were the products to plant, 
while tea, cinnamon, cardamoms, cinchona bark, pepper, and even 
palms (for their oil) did not offer encouragement to extended cul- 
tivation. Statistics relating to the total production and consump- 
tion were given in an appendix. 

— A third edition, largely rewritten, of ** The Microscope and 
Histology," by Simon Henry Gage, associate professor of physi- 
ology in Cornell University, has been issued by Andrews & Church, 
Ithaca, N. Y. This volume contains much useful information, 
systematically arranged, and will, no doubt, be appreciated by 
those who are learning to use the microscope and desire to famil- 
iarize themselves with the most approved microscopical methods. 
Chapter I. relates to <<Tbe Microscope and its Parts;" Chapter 
II. to "The Interpretation of Appearances," which will be of 
special value to beginners ; Chapter III. gives detailed informa- 
tion with reference to '* Magnification, Micrometry, and Draw- 
ing;" Chapter IV. treats of ** The Micro-Spectroscope and Micro- 
Polariscope ; " Chapter V. of ** Slides, Cover* glasses, Mounting, 
Labelling," etc. 

— B. Westermann & Co. will publish in September the third 
volume of Conway and Crouse*s translation of Karl Brugmann*s 
** 0>mparative Grammar of the Indo-Germanic Languages." The 
fourth and concluding volume, with a full index, will be issued 
next year. 
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CURRENT NOTES ON ANTHROPOLOGY. - XII. 

[Edited by D. O. BHnUm, M,D., LL.D.I 

Lig^urians, Iberians, and Siculi. 

Professor G. Sergi occupies the chair of anthropology in 
the University at Rome, and Professor G. Niccolucci that 
in the University of Naples; but these two scientists of 
eminence are far from agreeing as to the ethnic position of 
the Ligurians, or as to the shape of their skulls. Professor 
Niccolucci described some alleged Ligurian crania, which 
seemed to show them to have been a round-headed people, 
and hence, the Professor inferred, of ** Turanian" origit. 
But Professor Sergi insists that the said skulls were only 
those of modern Modenese, and neither ancient nor Ligurian. 
His own authentic series of Ligurian skulls proves them, on 
the contrary, to have been long-headed, with narrow noses, 
orthognathic, and with no similarity to Turanians; but with 
a very close likeness to the ancient Iberian type, such as the 
brothers Siret exhumed from the neolithic deposits of south- 
em Spain. What is more, in two series of neolithic skulls 
from southern Sicily he proves that identically the same 
peculiarities recur; so that the ancient Siculi and Secani who 
held that region before the Greeks came, he believes to be 
branches of one stock, and both of them out-posts of that 
same Ligurian people who in proto-historic times occupied 
most of the coast of the Mediterranean Sea, from the Straits 
of Gibraltar to the tip-end of the Italian peninsula. For 
him, Siculi, Sicani, Ligures, Iberi, as ancient ethnic names, 
all refer to branches of the same stock ; and the cave men of 
Mentone and the Arene Candide in Italy, and of Cro Magnon 
in France, alike furnish us with specimens of the Ligurian 
cranial form. His interesting essay is in the BuUetino di 
Paletnologia Italiana, December, 1891. 

The Meaning of Ethnography. 

In the first number of a new journal, Bibliothique de 
r Alliance Scientifique^ Tome L, Fasc. I., appears what we 
should call a ** symposium" on the meaning and the objects 
of Ethnography. The writers are Jules Oppert, Claude Ber- 



nard, Jomard, A. Castaing, Leon de Rosny, Jules Simon, D. 
Marceron, and other well-known names. 

One perceives in most of their contributions that confusion 
of terms which is so prevalent in France, and which is so 
severely and justly criticised by Topinard in his last work, 
'* L,Homme dans la Nature," pp. 7, 8, 23, 24, etc. By itfr 
derivation and according to its early and correct usage, 
ethnography means a description of the actual condition of 
a people or peoples. So it was employed, by Niebuhr and 
Campe early in the century, and so it is used to-day by 
Gerland, Ratzel', and the other leading ethnographers outside 
of France; and so it should be in France. A word common 
to science should connote the same ideas everywhere. 

Jomard defines it as *'the science whose final purpose is 
to explain the progress of humanity." C. A. Pret gives us 
the terse sentence, "Ethnography is the social history of 
humanity." Another contributor puts it, "Ethnography 
seeks to define the laws of the moral and intellectual evolu- 
tion of man." Carnot studies it, " to discover a solid 
foundation for my political faith;" de Rosny, '*for the 
new lights it casts on the grand and enigmatical problem of 
destiny." 

These are brave words, and they tell us a great deal about 
the meaning and purpose of ethnology, but are wholly mis- 
applied with regard to the term ethnography in its correct 
sense, either in French or English. They illustrate the need 
of a correct nomenclature in this science. 

The Primitive History of Mankind. 

A volume on this subject which is at once scientiftc and 
popular is a decided bene6t to the study of anthropology; 
and such a one we have in Dr. Moritz Hoernes^s **' Die 
Urgeschichte des Menschen nach dem heutigen Stande der 
Wissenschaft" (Vienna, H. Hartleben, 1892). It is cleariy 
printed and abundantly illustrated, and its scope may be 
guessed from its size — 672 large octavo pages. It takes in 
the whole of what is now called the ** pre-history " of Europe^ 
beginning with the alleged remains of tertiary man and ex- 
tending down to the time when history proper takes up the 
thread of the development of the human race in that conti- 
nent. Several chapters of an introductory character ex- 
plain the nature and objects of pre-history, and examine 
into what we may understand by the earliest conditions of 
culture in the human race. 

Dr. Hoermes is not a mere book-maker, as is so often the 
case with authors of popular scientific works, but is a promi- 
nent member of the Anthropological Society of Vienna, and 
a practicaUaborer in the vineyard of archasology. He has 
a right, therefore, to press some of its wine wherewith to 
treat the general public. May they quaff deeply and become 
intoxicated with the attractions of this new science, full of 
promises and full of mysteries ! 

Early Development of the Art-Facnlty. 

The development of the art-faculty is as much an ethnic 
as it is a personal trait. As we find among our own ac- 
quaintances some singularly gifted in this respect, and 
others, of equal or greater general ability, quite devoid of it,, 
so it has been with nations and tribes in all periods of cul- 
ture. In lower stages of development it is more ethnic than 
personal, the individual then being less free. 

For these reasons the scepticism which has met the dis- 
covery of free-hand drawings on horns and bones dating^ 
from palaeolithic times is not well founded. Those from ihe 
caves of La Madeleine in France representing the mammotii 
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and reindeer are well known ; still more remarkable are those 
from the Kessler hole, near Schaffhausen, in Switzerland. 
A sketch of a reindeer feeding, now in the Rosgarten 
Museum, Constance, and one of a horse, in the Schaffhausen 
Museum, both from this locality, are so true to nature that 
one is surprised that they could have been drawn by a per- 
son not regularly instructed. Yet the draughtsman lived 
at a time when the Li nth glacier covered the site of the 
present city of Zurich, and the musk-ox and reindeer pas- 
tured where now grow the vineyards of the Rhine. 

Several curiously inscribed stones and shells have within 
the last few years been found in the eastern United States, 
regarded by their owners as the work of aboriginal artists. 
Two of them represent the mammoth ; others, scenes from 
life, as battles. While not to be rejected at once, grave sus- 
picion attaches to all such for obvious reasons, the first of 
which is the constant recurrence of frauds in American an- 
tiques. There is now no doubt that Professor Wright was 
deceived in the small terracotta image from a great depth in 
Montana which he described ; and it is very easy for an en- 
thusiast to fall into such snares. 

An Aboriginal Pile-Structure. 

A late issue of the Peabody Museum of Archaeology is a 
report upon pile-structures in Naaman^s Creek, near Clay- 
mont, Delaware, by Dr. Hilborne T. Cresson. It will be 
remembered that in Science, Vol. XV., p. 116, etc., there 
was a correspondence on the character of the structure which 
these pile-remains indicated. The facts as set forth in the 
pamphlet now published show that at the mouth of Naaman's 
Creek three groups of pile- huts were discovered, in a line 
running from north to south across the creek. In the im- 
mediate vicinity, at various depths in the mud and gravel, 
about 700 stone implements were found, some quite rude, of 
argillite, others highly finished, of jasper, slate, quartz, etc. 

As the mouth of the creek where it falls into the river was 
evidently a favorable camping and fishing ground for the 
natives, these implements might reasonably have been ex- 
pected in such a locality. Was their presence in any way 
related to that of the piles ? Dr. Cresson conjectures that 
the piles originally formed native fish- weirs. It may be so, 
but a careful study of the plans which he furnishes, and an 
inspection of the piles themselves at Cambridge, lead me to 
think they were intended as supports for some structure 
which rested upon tBem. Were they the rude piers of some 
early Swedish bridge across the creek ? Were they the 
abutments of an ancient wharf ? Were they the foundations 
of dwellings ? The average size of the groups, about 12 by 
6 feet, would answer the requirements of the latter theory; 
and palefittes were by no means unknown among the Ameri- 
can aborigines. 

MEDICAL BOTANY. 

BT 0HABLB8 rBEDBSIOK lOLLSPAUaH, H.D. 

In looking over the prospectuses of the various medical 
colleges of the United States, one fails to find in a great ma- 
jority of them anything to indicate that the important sub- 
ject of medical botany is taught One wonders at the apathy 
of medical institutions in this respect when pausing to con- 
sider the fact that seven-tenths of the drugs in general use 
have a vegetable origin, and an action upon the animal 
economy analogous to their botanical relationship. 

I fully agree with Professor Barnes^ in his statement that, 
to the general public (and I am sorry to add, to the average 

> Science, VeL XX., page 68. 



Board of Instruction as well), the first thought arising to 
the mind when botany or botanist is mentioned, is a vague 
picture of *'a sort of harmless crank," wandering about 
fields, woods, and bogs, picking insignificant weeds and car- 
rying them home, principally to tear them in pieces when he 
gets there. I urge, with the professor, the necessity of mod- 
ernizing botanical instruction in colleges and normals, and 
would add to the list pharmaceutical and medical institu- 
tions. Examine the text- books on materia medica used in 
these latter institutions, and what do you find ? Simply an 
alphabetical arrangement of drugs. This does not meet the 
needs of the subject treated, for a student should be trained 
to study drugs in accordance with their analogy to other 
drugs, and not according to their indexial position in a lan- 
guage. In order to do this he must have, not a rudimentary 
knowledge of botany and vegetable chemistry, but a thor- 
ough and systematic attainment of the subject, not only as 
represented by the flora of the campus and surrounding 
woods and fields, but of the world at large. Upon opening 
these actual text-books we shall find atropine, an infiamatory 
poison, preceded by aspidium, an anthelmintic, and followed 
by aurantia, a simple carminative, none of these bearing the 
least rational relation to the others. An index would have 
found these drugs readily, while their disposal in this man- 
ner will teach the student nothing, nor will it in the least 
assist his memory to retain the uses of them. 

Drugs of botanical origin are as closely allied to each 
other medically as the plants from which they are derived 
are botanically; therefore in the above illustration atropine 
should have been preceded by stramonium and followed by 
hyoscyamus. Again genera and families of plants have 
true and constant familial and generic drug action, and the 
individual species of these have idiosyncracies of action pe- 
culiar to themselves. To continue the same illustration^ 
belladonna and atropa, with their atropa atropine; stra- 
monium, with its datura-atropine; and hyoscyamus, with 
its hyoscyamine; together with other Solanaceae — to which 
botanical family they belong — all cause delirium, but it» 
character differs in each drug; they all dilate the pupil, but 
the expression of the face under the dilation is dissimilar; 
they all cause spasmodic action, but the spasms are varied ; 
and among other symptoms they all cause an eruption of the 
skin, but in each case the eruptions may be readily distin- 
guisbed. This study may be carried through the whole 
range of the drug action, not only in the family here pre- 
sented, but through the whole natural plant system as well. 
This being true, should not the medical student's first train- 
ing in materia medica be a thorough course in systematic 
botany ? 

Pure science in the collegiate study of drugs has of late 
been set aside for the greater study of the less useful ques- 
tions of etiology and diagnosis. Of what immediate care to 
the patient are hours of scientific and exhaustive guesswork 
as to what caused him to be ill, when he knows that this ia 
followed by but a mementos thought expended upon the 
more vital question of what drug should be employed to 
make him well again ? Take up the first medical magazine 
at your hand; in it you will doubtless find a long disserta- 
tion upon some case in practice. Column after column 
will be found to be devoted to the elucidation of points of 
diagnosis and etiology, and suppositions, perhaps, of bac- 
terial invasion and cell disintegration, then a line or two to 
therapy, then the post mortem. 

Careful, comprehensive, diflPerential, and comparative 
study of botany and vegetable chemistry in their relation to 
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materia medica must be followed in order to educate a good 
therapist, and the sooner our medical institutions make a 
requisite of this branch, the better it will be for patients 
treated by their graduates. 



ON THE PRESENT TENDENCY TOWARDS HIGHER 
STANDARDS OF PROFESSIONAL EDUCATION. 

One cannot but observe with pleasure, in the presetit 
general advance and spread of higher education, that this 
advance is affecting not only the institutions of higher 
learning themselves and the general population, but also 
the strictly professional or technical schools. And whilst 
I wish in this short paper to refer more especially to law 
and medicine, my remarks will apply also to other — per- 
haps to all other — professions. 

The medical education of this country has, deservedly 
enough, for many years been looked upon with little favor, 
and has ill stood the test of competition with the methods of 
other countries ; but now we are observing a great change 
in this respect, and there is no doubt that before many years 
the degree of M.D. from an American university will be as 
valuable a certificate on its face as can anywhere be ob- 
tained. Medical courses of four years' duration are now 
being adopted, or have already been adopted, by the leading 
medical schools in the country. The requirements in pre- 
liminary education have also greatly increased, and one may 
hope that before long such subjects as botany and zoology 
may be added to the requirements of a good English and 
general education from the intending student of medicine. 
State legislation itself has not been idle, and we find in the 
State of New York, for example, that no person can practise 
medicine without undergoing an examination conducted by 
the State Board of Examiners. A requirement of prelimi- 
nary education has also been added, and though as yet no 
more than an elementary education is required, we may 
hope for better things in future. 

As regards ihe profession of law, the advance is perhaps 
even more marked; more marked, that is, as regards legal 
education, for we no not find that the advance in the require- 
ments for admission to the bar has been so considerable as 
might be desired, though they have been by no means 
neglected. Three- year law-school courses, which not so long 
since were unheard of, have now become the rule rather 
than the exception ; and even in those schools which still 
see fit to maintain a two-years' course for the degree of bache- 
lor of laws, a graduate course has been commonly added. 
Towards the general extension of the study of law so as to 
include the Roman or Civil Law, the tendency is by no 
means general, caused no doubt by the non-requirement of 
this branch for admission to the legal profession. Some 
universities, indeed, in their college courses, offer instruc- 
tion in this subject; but it must be remembered that the 
ma jority of law-students are not college graduates, and so 
the breadth of their legal knowledge will be measured by the 
instruction given in the law school, however the depth and 
extent of what subjects they do touch upon may be increased 
afterwards. Tale is, I believe, alone among the universities 
in this country which gives extended courses in the civil 
law, and encourages their study by the bestowal of a degree 
(that of D.C.L.); but even then the course is one taken by 
but few students, and, as the catalogue says, is intended for 
those who intend to be something more than practising law- 
yers. This is not as it should be, and we must look to the 
future for more general study of this subject, for without it 



law can hardly be taught as a science, for law is — and 
should be known as — a science. 

Education preliminary to the study of law has also rtsen 
greatly. Latin is now a usual requirement, and we may 
doubtless soon see it a universal one. 

The day is not far distant then, let us hope, when the 
title Doctor or Lawyer will ii^ itself mean an educated man. 
N. H. 

LETTERS TO THE EDITOR. 

0*0 OorretpondenU are reque$ted tobecu brief a« poeeibU. The wrtter'B nam$ 
i9 in all caeee required ae proof of good faith. 

On requett in oklvafioe, one hundred copies of tJie number containing hit 
communication toill befumiehed free to any oorreepondent. 

The editor will be glad to publish any queries consonant with the character 
of the journal. 

The Elm-Leaf Beetle. Galeruca xanthomelsna Schr. 

In Science, No. 492, for July 8, 1892, Dr. C. V. Riley reconte 
the facts, that at Washington, D.O., the imagoe from the first 
brood of 1arv8B of the above insect had already appeared, and that 
eggs from beetles of this summer brood had been obtained June 
28. In a letter dated July 27, Dr. Riley informs me that from 
these eggs larvaa had been obtained and that these larvas were 
then pupating. Dr. Riley's observations are positive, and prove 




Pio. 1. 

that there Ifire two broods at least of this insect at Washington, 
D.C. They prove also that the beetles will mate and oviposit 
readily in confinement, and that there is only a brief interval be- 
tween the appearance of the beetles and oviposition for the second 
brood of larvae. This means that the beetles of both sexes are 
sexually mature when they emerge from the pnpse, or that they 
mature very rapidly and copulate within a very brief period after 
assuming the imaginal form. The accuracy of these observations 
I do not question ; but neither do I admit that I am in error in 
claiming that in New Jersey, north of New Brunswick, there is 
only a single brood of this insect. 

My acquaintance with the beetle at New Brunswick began in 
1889, in which year I protected the large number of elms in and 
near the college campus and about the Experiment Station by 
spraying with a London purple mixture. In the Report of the 
College Experiment Station for 1888, Dr. George D. Hukt, my 
predecessor in office, had stated that there were two broods of 
the insect annually ; and on the appearance of the summer brood 
of l)eetles, I made ready to spray again as soon as the 8ec<Hid 
brood of larvsB should begin to appear on the protected trees. 
They never did make their appearance, and I was unable to find 
a second brood on any other trees in the city. Dr. Hulst, in re- 
sponse to questions, informed me that he had noticed only one 
brood of larvsB in 1888; but there had been a cyclonic storm 
about the time they became mature, which freed the trees and 
covered the ground beneath them with thousands of the slags, 
only a few of which ever found their way hack to their food. 
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To this destruction he attributed the absence of the second brood 
which published accounts led him to expect. I recorded these 
facts in my Report for 1889, claiming positively that there was a 
single brood only at New Brunswick. My ohservationSf carefully 
repeated in 1890 and 1891, simply confirmed this conclusion. 

These observations were presented at a meeting of the Entomo- 
logical Club of the A. A. A. S., and, though he could not gainsay 
my facts. Dr. Riley yet doubted the correctness of my conclusion, 
as his parer in Science also shows. I therefore resolved to repeat 
my work yet more carefully in 1892 and to make it conclusive if 




Fio. 2. 

possible. The first signs of the beetles were noticed on May 17, in 
the form of small round holes eaten in a few leaves ; on the 19th 
a few of the beetles were seen, and after that date they increased 
rapidly in numbers for some time. The weather for a few days 
was cold and wet, the insects were sluggish, and no eggs were 
observed until May 29. For special observation I selected a small 
tree between my home and the laboratory, which I passed several 
times daily, could see all parts of easily, and which was a prime 
favorite with the insects. 

Eggs began hatching June 6, while yet oviposition continued. 
After the middle of the month the hibernating beetles diminished 
in number, and on the 80th not a beetle could be found. June 
29 the first pupss were formed and larvae matured daily thereafter 




in greater abundance. At this date a very few unhatched egg- 
clusters were yet to be found, but of those collect^, only one 
miss gave larvsB July 1. Since that date and up to date of writ- 
ing (Aug. 1), there has not been a cluster of eggs on any tree that 
I have examined, and I have closely scanned many dozens, large 
and small. Ekurly in July I gathered in over 200 pupae and mature 
larviB onder the observed tree, and placed them in breeding-cages 
and jars Adults began to appear July 8» and very rapidly there- 
after in the open air as well as in my cages. It is interesting to 
note that on June 29, when I secured the first pupa, Dr. Riley 



already had eggs of a second brood. The beetles bred by me fed 
readily and abundantly for nearly three weeks, and then more 
slowly, until at this time they refuse to feed entirely. During aU 
this time there has not been a copulation nor an egg-mass in any 
jar, nor have I observed a copulation or an egg-mass in the open 
air. , On July 80 1 observed a disposition on the part of my insects 
to refuse food and to hide among the dry leaves. I therefore 
selected a considerable number of tbem of both sexes for examina- 
tion. In all, the sexual structures were immature or undeveloped. 
In the male it was difficult to get the testes, because they were 
mere empty thread-like tubes. In the females the ovaries were 
mere bundles of tubes without even partially-developed eggs. I 
gathered rather more than forty specimens from the trees, and 
found the same state of affairs, except that in one specimen the 
ova had begun to develop. This morning I selected a few fresh 
and fat specimens — all females, as it proved — and though the 
abdomen was much distended, the distension was caused by the 
fully-dilated crop and stomach, and the ovaries were yet less de- 
veloped than in any previously examined. Soon after the beetles 
appeared in May. I examined a number of them and found that 
in all the sexual structures were fully matured. In the males the 
testes were quite rigid coils, which were easily removed entire, 
while in the females the ovaries so completely filled the abdominal 
cavity that it was impossible to open it without detaching or 
crushing some of the eggs. The beetles earliest matured are now 
seeking winter quarters. 

I consider my observations, now carried on for four years in 
succession, as conclusive of the fact that at New Brunswick, N. J., 
there is only a single brood of this species annually. I present 
herewith figures of part of one ovary (Fig. 1) of a beetle taken 
May 25, in which the oviduct and part of the developed eggs are 
removed ; of the ovaries of a beetle taken July 80 on the trees, in 
which they were best developed of all those examined (Pig. 2) ; 
and of the ovaries of a specimen three weeks old (Fig. 8), with 
which all the others that were examined agreed in that they were 
at least no more developed. All the figures were made by the use 
of a camera with a Zentmayer binocular stand, 2-inch objective, 
a eye-piece, and drawing-board six inches from camera. The 
vagina is not shown in Fig. 8, but is as large as that shown at the 
base of Fig 2, and this is the only structure that has the full size. 
I have not considered it necessary to figure the male organs, though 
the difference between spring and summer beetles is equally 
striking. In none that I examined did I find anything like a de- 
veloped testicle. John B. Smith, Sc.D. 

RatgoTB CoUege, Aag. 1. 



Wheat Rust and Smut. 



As a general rule the Bulletins issued from the various State 
Agricultural Experiment Stations, while not notable for the 
amount of original matter they contain, are fairly accurate in 
their statements, and their recommendations are to be relied upon. 
Occasionally errors creep in, some of them the result of haste in 
compilation, others the result of not being conversant with the 
latest information on the subjects discussed. In the former cate- 
gory must be placed the statement made in Bulletin No. 88 of the 
Michigan Agricultural Elxperiment Station that wheat rust can be 
successfully treated by what is known as the Jensen hot-water 
method ; that is, immersing the seed in water having a tempera- 
ture between 182^ and 185^ F. Wheat rust has been long under 
investigation. It has caused a loss of about £2,000,000 sterling 
annually in Australia, and it is safe to say that there is not a 
country or a State where wheat is grown that has not suffered 
from its ravages. The fact is that while wheat rust is described 
and illustrated in the Bulletin in question, the treatment for pre- 
vention of wheat smut is given. It is needless to say that what 
s applicable to one is not to the other. Farmers who expect to 
prevent wheat rust by the hot- water treatment will be sorely dis- 
appointed. Perhaps their disappointment will result in making 
them question, without cause, however, the benefits to be de- 
rived from treating for smut. Between the two diseases there is 
a vast difference; one (rut^t) attacks the leaves, the other (smut) 
attacks the grain. In the latter case treatment of seed will be 
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beneficial. In the former it will do no good whatever. This is 
mainly because in the former infection takes place probably by 
means of spores disseminated by the wind, so that whole fields 
soon become infected. It cannot be denied that an effectual 
remedy for wheat rust is still a great desideratum. 

Joseph F. James. 

WashlDgton, D. C, Aug. 5. 



The Ancient Libyan Alphabet. 

In Science, July 15, Dr. Brinton has some remarks on this sub- 
ject, which I have read with surprise. The old Libyan alphabet, 
he says, ** appears to have been in common use among the Berber 
tribes of north Africa long l)efore the foundation of Carthage (1), 
• . . and in its forms is almost entirely independent of the Phoe- 
nician letters (3). It is composed of consonants called tifinar (8), and 
vowel-points, known as tidddxikin. The latter are simple dots (4), 
the former are the lines of a rectangle, more or less complete (5). 
Several of them are found in the oldest Etruscan inscriptions (6). 
. . . The writers who have given especial attention to this little- 
known subject are Faidherbe, Duveyrier, Halevy, Bi?suel, and, 
recently. Dr. Collignon (7)." 

To avoid repetition, and facilitate reference, I have numbered 
the points in this passage on which I should like to offer a few 
observations. 

1 and 2. What authority has Dr. Brinton for referring this 
alphabet to pre-Carthagenian times, and for stating that its forms 
are almost entirely non-Phoenician ? I have hitherto regarded the 
Punic origin of the Libyan letters as an established fact accepted 
by all epigraphists of weight, and notably by Mommsen, who un- 
hesitatingly recognizes their Semitic descent: '*The Libyan or 
Numidian alphabet now as formerly in use amongst the Berbers 
in writing their non-Semitic language is one of the innumerable 
offshoots of the primitive Aramssan type. In some of its details 
it seems even to approach that type more closely than does the 
Phoenician itself. We are not, however, therefore to conclude 
that the Libyans received it from immigrants older than the 
Phoenicians. It is here as in Italy, where certain obviously more 
archaic forms do not prevent the local alphabet from being re- 
ferred to Greek types. All that can be inferred is that the Libyan 
alphabet belongs to the Phoenician writing older than the epoch 
when were composed the Phoenician inscriptions that have sur- 
vived to our time" (History of Rome, iii., 1). 

It follows that the Numidian ancestors of the Berbers received 
their writing system from the Carthaginians, earliest Phoenician 
settlers on the north African sea-board, and, consequently, that the 
Libyan alphabet had no currency ** long before the foundation of 
Carthage. ** The archaic forms referred to by Mommsen were the 
forms in use in Tyre and Sidon in pre- historic times, whereas the 
extant Phoenician inscriptions date from historic times; hence 
the discrepancies between the latter and those preserved by the 
Berbers, most conservative of all peoples. 

3. Not the consonants alone, but the whole system (mainly, of 
course, consonantal as being Semitic) is called *' tifinar,'* or rather 
^'tifinagh." The sounds g/i and rh interchange in the Libyan 
dialects (OJiet and Rhet; Melghigh and Mdrhirh, etc.), so that it 
is not always easy to decide which is the original sound. But 
here there is no doubt that gh is organic; and Barth, for instance, 
always writes Tefinagh, plural Tefinaghen : ** There was in par- 
ticular a man of the name of S&ma, who was very friendly with me. 
On reading with him some writing in Tefinaghen, or the native 
Berber character, I became aware that this word signifies nothing 
more than tokens or alphabet. For as soon as the people beheld 
my books, and observed that they all consisted of letters, they ex- 
claimed repeatedly, * Tefinaghen — ay — Tefinaghen I ' " (Travels, 
v., p. 116). There is, however, more in this word than Barth 
was aware of. When stripped of the common Berber prefix te, it 
reveals the ''Finagh," i.e., "Phoenician," or "Punic" origin of 
the letters in their very name. Note the stress still falling on the 
root^w, as in Pomi. 

4. F. W. Newman explains Tidebdkka (pi. Tidebdkken) to mean 
*' a dot on or under the letter" (Focab.). in 'act any diacritical 
mark of the kind, and not merely vowel signs. Some, however, 



are doubtless used to voice the consonants, as in Hebrew. Like 
other Semitic alphabets, Tefinagh had originally no vowels, but 
only three breathings, transformed in some systems (Greek, Italic) 
to pure vowels, in others (Cufic, Arabic) to semi-vowels and 
vocalic bases. But all this merely tends to strengthen the view 
that the Libyan is a Semitic alphabet. 

5. This statement is to me unintelligible. In the published 
Libyan alphabets (Fr. Ballhom, '^Alphabete orientalischer und 
occidentalischer Sprachen,'* p. 8; Hanoteau, "Essai de grammaire 
de la langue tamachek,'* and others) curves occur quite as fre- 
quently as straight lines, while acute decidedly prevail over right- 
angles. Of the eight letters copied by Barth (L , p. 274) two only 
can be described as ** more or less complete rectangles," forms 
which are certainly less common than, for instance, in Hebrew 
and Estranghelo. 

6. It would be strange if resemblances did not occur between 
the Libyan and the characters of ^*the oldest Etruscan inscrip- 
tions,'* seeing that both have a common Semitic origin, the former 
directly through the Phoenician, the latter indirectly through the 
archaic Greek. But such resemblances obviously lend no color to 
Dr. Brin ton's peculiar views regarding Libyco- Etruscan linguistic 
affinities. 

7. Of the writers here referred to, Faidherbe and Halevy alone 
can be regarded as specialists. On the other hand, there are 
serious omissions, such as Dr. Oudney, who in 1822 first diacoveied 
the existence of the Berber alphabet; F. W. Newman. '^Patriarch 
of Berber philology;" Mommsen and Hanoteau, as above; lastly, 
A. Judas, who was the first to clearly establish the Phoenician 
origin of these characters in a paper entitled ' ' De I'Ecriture libyco- 
berber," contributed to the Revue Archiologique for September 
1862. A. H. Keake. 

Broadhorst Gardens, London, N. W. 
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Handbook for the Department of Geology in the U, S. National 
Museum. Part I. Geognosy . — The Materials of the EartKs 
Crust, By Qeoboe P. Merrill. Washington, Government 
Printing Office, 1892. 89 p. 12 pi. 

The U. S. National Museum is probably the greatest institution 
of its kind in this country. The museums located in New York, 
Cambridge, Boston, Philadelphia, and other large cities present to 
the residents of those places and to students many facilities for 
study. This is particularly the case with the American Museum 
of Natural History in New York and the Museum of Comparative 
Zoology iu Cambridge. But neither one of these has been planned 
upon so extensive a scale, or is destined to attain such mammoth 
proportions, as the National Museum at Washington. The coun- 
try at large is familiar with some things to be found at the 
museum from the numerous expositions at which displays of its 
treasures have been made; but no one who has not visited and 
lingered long in its great but crowded quarters at the National 
Capital can adequately realize the broad foundation upon which 
it is based, or the immense variety and scope of its collections. 
There are gathered together here materials which cover all human 
arts and all the natural sciences — anthropology in its widest 
sense, from the rude, chipped-flint implement of palaeolithic man 
to the delicate Sevres china of civilized man; rocks and fossils 
from the most ancient formations to the most recent; animal 
forms from the minutest insect that flies to the hugest creature of 
land or sea. Scarcely an object, indeed, in which man has had 
aught to do, or to find interest in, but is to be found here. 

The collections are not, either, lying idle. A large corps of 
curators is constantly at work, either arranging the old collec- 
tions or studying and comparing the new. The results of these 
studies appear from time to time in the Proceedings of the Museum 
— a publication scarcely known to the public at large even by- 
title, on account of its limited circulation — or else in the Annual 
Reports of the Museum, which are more widely known from being 
distributed as congressional documents. Unfortunately, these 
last usually appear from two to three years after the date they 
are stated to be reports for. 

In the early days, when the Smithsonian Institution' was the 
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repository for the national collections, these reports touched but 
lightly upon the vast amount of material stored away. Within 
the past five years, however, and since the National Museum has 
become recognized as the place where all government expeditions 
sball deposit the material collected by them, a large volume has 
been annuaUy devoted to this branch alone. Those which have 
been issued are filled with information upon a great variety of 
subjects, although special attention seems to have been devoted 
to ethnology. Naturally, other matters are treated of, and it is 
likely that, in the future, place will be given to all departments as 
fast as the several curators find time or see fit to devote their at- 
tention to making the collections under their charge known to the 
outside world. 

The article under review, for it is merely an excerpt issued un- 
der a separate cover from the Report of the Museum for 1890, and 
covering ]>ages 508-591 of that report, is one which, while designed 
to be a handbook for the collections, is in reality a condensed ac- 
count of the rocks forming the earth's crust. In it one will find 
concise descriptions of the sixteen principal elements that go to 
make up rock masses; a list of the original and secondary minerals 
of these rocks ; an account of the macroscopic and microscopic 
structure of rocks; the chemical composition (in brief) and the 
color. The most extensive portion of the handbook, however, is 
that which deals with the kinds of rocks. Under this head we 
have described the four varieties of (1) aqueous, those formed 
through the agency of water either as chemical precipitates ot as 
sediments; (2) CBolian, those formed from wind-drifted meterials; 
(3) metamorphic, those changed by dynamical or chemical agents 
from an original aqueous or igneous origin ; and (4) igneous (erup- 
tive), those brought up from beneath the surface in a molten con- 
dition. It is not necessary to go into details as to all these classes, 
or to mention the various divisions made of them; an extract or 
two will serve to show the character of the remarks. For exam- 
ple, under Chlorides we read : — 

^* Sodium chloride, or common salt, is one of the most common 
constituents of the earth's crust. From an economic f»tandpoint 
it is also a most important constituent. It occurs in greater or less 
abundance in all natural waters, and, as a product of evaporation 
of ancient seas and lakes, it occurs in beds of varying extent and 
thickness among rocks of all ages wherever suitable circumstances 
have existed for their formation and preservation. Salt-beds from 
upwards of a few inches to thirty feet in thickness occur in New 
York State and Canada, while others abound in Pennsylvania, 
Virginia, Ohio, Michigan, and Louisiana. There are also numer- 
ous surface deposits, of great extent, in the arid regions of the 
West" (p. 583). 

Under the head of Siliceous group, infusorial or diatomaceous 
earth, we find the following: — 

•* This is a fine white or pulverulent rock composed mainly of 
the minute shells, or teats, of diatoms, and often so soft and friable 
as to crumble readily between the thumb and finger. It occurs 
in beds which, when compared with other rocks of the earth's 
crust, are of comparatively insignificant proportions, but which 
are nevertheless of considerable geological importance. Though 
deposits of this material are still forming, e.g., in the marshes of 
Yellowstone Park, and have been formed in times past at various 
periods of the earth's history, they appear most abundantly asso- 
ciated with rocks belonging to the Tertiary formations. 

"The celebrated Bohemian deposit is some fourteen feet in 
thickness, and is estimated by Ebrenberg to contain 40,000,000 
shells to every cubic inch. The Australian specimen exhibited is 
from a deposit four feet in thickness. In the United States, beds 
are known at Lake Umbagog, New Hampshire; Morris County, 
New Jersey; near Richmond, Virginia; Calvert and Charles Coun- 
ties, Bfaryland; in New Mexico; Qraham County, Arizona; 
Nevada; California; and Oregon. The New Jersey deposit covers 
about three acres, and varies from one to three feet in thickness; 
the Richmond bed extends from Herring Bay, on the Chesapeake, 
to Petersburg, Virginia, and is in some places 80 feet in thickness; 
the New Mexico deposit is some six feet in thickness and has been 
traced some 1,500 feet; Professor LeConte states that near Monte- 
rey, in California, is a bed some 50 feet in thickness ; while the 
gecdogists of the fortieth-parallel survey report beds not less than 



800 feet in thickness of a pure white, palebuff, or canary-yellow 
color as occurring near Hunter's Station, west of Reno, Nevada. 

**Tbe earth is used mainly as a polishing powder, and is some- 
times designated as tripolite. It has also been used to some ex- 
tent to mix with nitro-glycerine in the manufacture of dynamite. 
Chemically the rock is impure opal*' (p. 540). 

It is in such books as these that the young student finds his best 
helps. The information given is accurate; the paths are made 
pleasant ; the rough places are smoothed. It is greatly to be de- 
sired that the other departments of the Museum may have as 
useful descriptions of their contents. Joseph F. James. 

Washington, D.G., Aug. a ' 

Phases of Animal Life, Past and Present. By R. Ltdekeeb. 
London. Longmans, Green & Co. 8^. $1.50. 

Tms admirable series of essays, which was origiually published 
in Knowledge, has been reprinted in an attractive form both as re- 
gards typography and illustrations. The essays are concisely 
written, and reveal a wealth of knowledge on the part of the au- 
thor. The explanations of scientific discoveries and conclusions 
are neither too elementary nor too technical, and the essays will 
be read with pleasure as well as profit by anyone interested in 
zoological lore. 

The earlier and the closing chapters of the book are devoted to 
the consideration of various morphological adaptations, such as 
protective armor, the modifications of limbs for flying and swim- 
ming, and the forms of teeth and horns. The author then takes 
up the fossil reptiles, describing the characteristics of the ichthyo- 
saurs, plesioeaurs, and dinosaurs, and explaining the differences 
between them. Other chapters relate to the tortoises, the extinct 
gigantic birds, the egg-laying and marsupial mammals, and other 
animals whose structure and history are of special interest. There 
is for the most part no close connection between the various 
topics, but they are all important and worthy of attention. 

In the treatment of morphological subjects Mr. Lydekker makes 
use of certain metaphorical expressions which may possibly mis- 
lead the unwary reader. Various modifications are spoken of as 
if they resulted from the conscious, intelligent action of the ani- 
mals concerned. It is stated, for example, that the ancient mail- 
clad fishes '' appear to have come to the same conclusion as the 
more advanced divisions of the human race, that a massive armor 
for the protection of the body is an encumbrance " (p. 7). Again, 
the reptiles *' held divided opinions as to whether a bony coat of 
mail was or was not a thing to be retained as a permanency." 
Such expressions are calculated to induce a wrong way of looking 
at things unless, indeed, the Lamarckian idea that modifications 
result directly from the efforts of organisms is to be accepted. 

One is surprised to find in the writings of so good a naturalist 
as Mr. Lydekker the statement, or insinuation, that the separation 
of the amphibians from the reptiles is due to *'that tendency to 
multiply terms for which they (the naturalists) are so celebrated" 
(p. 8). Mr. Lydekker, of course, well knows and, indeed, takes 
pains to explain, that the separation was made on account of the 
fact that the typical representatives, at least, of these two groups 
are very different both in structure and mode of development. 
There have undoubtedly been many instances in which naturalists 
have coined new names unnecessarily, but this is certainly not a 
case in point. 

These are small defects, however, and are entirely overbal- 
anced by the excellencies of the book. It deserves and will re- 
pay perusal. 

AMONG THE PUBLISHERS. 

«< The Delaware Indian as an Artist " is the subject of a fully 
illustrated paper by Dr. Charles C. Abbott, to appear in The Popu- 
lar Science Monthly for September. The objects of art which are 
represented include carved-stone gorgets, a wooden spoon-handle, 
wooden masks, and other carvings, many of them showing much 
skill. Professor J. S. Kingsley will describe **The Marine Bio- 
logical Lat)oratory at Wood*s Holl,'' giving pictures of its build- 
ing and interior arrangements. Something is told also of its 
neighbor, the laboratory of the United States Fish Commission. 
Surgeon George M. Sternberg, U.S.A., will have a paper on ** In- 
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fectious Diseases: CausatioD and ImmuDity,** giving the facts 
that have been established in this field up to date; and * A Further 
Study of Involuntary Movements," by Profa«sor Joseph Jastrow, 
supplementing a previous paper on this subject, will appear. 

— Charles Scribner's Sons issued on Aug. 8 Stevenson's long- 
expected book on Samoa, entitled ** A Footnote to History," being a 
narrative of the varied history of that island for the past eight years. 

— J. B. Lippincott Company's August Bulletin of New Publica- 
tions contains, among other announcements, the following: <* Pho- 
tography : Its History, Processes, Apparatus, and Materials. Com- 
prising Wbrking Details of all the more Important Methods," by 
A. Brothers. In the preparation of this work, the author's aim 
has been to produce a Handbook for the Use of Students of Photog- 
raphy, which should give the results of practical experience, and 
include — as far as possible within a moderate compass — infor- 
mation gathered from many sources, and not readily accessible. 
The newer methods have been dealt with in sufficient detail, and 
sx>ecial attention given to the processes in use prior to the intro- 
duction of the gelatino-bromide method. Some of these processes 
are in danger of being neglected through the facilities which the 
newer methods have introduced. But, as Professor Brothers 
demonstrates, the new processes do not give results equal to the 
old, and are totally unsuitable for some purposes — such as making 
negatives for photo-lithography, and in various other ways. 
Where practicable, the plates illustrate the processes described, 



thus making the work distinctly more serviceable to students. 
** In Starry Realms : a New Work on* Astronomy," by Robert S. 
Ball ; *< Regional Anatomy in its Relation to Medicine and Sur- 
gery," by George McOlellan, M.D. ; ** Steam Boilers: their De- 
fects, Management, and Construction," by R. D. Monro. Of 
books in pre.3s, ** A Short Course on Zoology Designed for High 
Schools and Academies," by C. De Montmahon and H. Beaure- 
gard; translated and adapted for American schools by Wm. H. 
Greene. M.D. "Recent Rambles, or in Touch with Nature," by 
Charles C. Abbott, M.D. 

— Ginn & Co. have nearly ready ** German Orthography and 
Phonology," by George Hempl, Assistant Professor of English in 
Michigan University. They will publish in the fall '• Fourier's 
Series, and Spherical, Cylindrical, and Ellipsoidal Harmonics," 
with applications to problems in mathematical physics, by W. E. 
Byerly. 

— Outing for August opens with the first instalment of Wheel- 
man Frank G. Lenz's description of a cycling tour aroand the 
world. The rider is at present somewhere on the broad western 
plains, en route for the Pacific coast, and during his two-year 
jaunt he will traverse Japan, China, India, Persia, Turkey, Aus- 
tria, Germany, Holland, France, England, Scotland, and Ireland. 
Mr. Lenz will communicate his experiences to Outing from con- 
venient points of his journey, illustrating his articles by photo- 
graphs taken by himself. The opening chapter describes the trip 
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across the Alleghanies from Pittsburgh via Washington to New 
York, and is profusely illustrated. 

— The ezperimeot station of Cornell University conducted an 
experiment in 1890, showing very decided beneficial results from 
removing the tassels from a part of the growing corn ; their calcu- 
lations showing about fifty per cent gain from the rows from 
which the tassels were removed over the alternate rows on which 
the tassels were allowed to remain. This remarkable showing 
caused a similar experiment to be undertaken at the Ohio station 
in 1891. Thirty* two rows of com, running .over quite uniform 
land, were selected upon which to make this trial. On Aug. 1, 
the tassels were pulled from each alternate row. At cutting- time 
four rows, having the tassels removed, were cut and shocked to- 
gether, then four rows from which the tassels were not removed 
were shocked together. Continuing this throughout the thirty- 
two rows, they had when done four shock rows of each. When 
husked these shock rows were vveighed separately. They also 



separated the merchantable from the unmerchantable com, and 
calculated the yield of each separately per acre. They find that 
the unmerchantable corn from the four plots from which the 
tassels were removed averages 26 percent, while the averages from 
the other four rows is 21 per cent unmerchantable. The calcula- 
tions also show that the average yield per acre is about one bushel 
less than where the com was left undisturbed. It is probable that 
the tassels were not removed in this experiment early enough. To 
insure or even make possible beneficial results from removing tas- 
sels, the pulling should be done as soon as they appear, and before 
the stalk has weakened itself in an attempt to perfect the tassel. 
The theory upon which this experiment is based is that the strength 
that would otherwise go to the maturing of the tassel and produc- 
tion of pollen is diverted to the use of grains, and from their more 
complete development more corn is produced. The fodder in this 
experiment was not weighed, because back-water from a high 
river damaged it to such an extent as to make the weight unre- 
liable. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 
874 BBOADWAT, NEW TOBK 
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IS THERE A SENSE OF DIRECTION ? 

BT J. N. HALL, M.D. 

Although it seems to me beyond dispute that amoog the 
lower aDimals there is an instiQct which teaches them to 
find their way to a given point regardless of darkness or of 
previous knowledge of the locality, I do not believe, as I 
formerly did, that man possesses a similar sense, if we may 
so term it. I believe that man*s ability to find his way to a 
given point is dependent solely upon a habit of observation, 
almost unconscious, to be sure, in many cases, but neces- 
sary to the end in view. I shall not discuss the truth or 
falsity of the ingenious theory advanced a few years ago, 
that the pineal gland in the brain is the seat of such a sense 
in animals, and that they find their way by means of some 
perception by this portion of the brain of the direction of 
terrestrial electric currents. All reasonable men, % believe, 
are satisfied that animals have this ability to find their way. 
Thus, most of us are familiar with instances in which a cat, 
for example, has been taken in a box or satchel for ten, 
twenty, or even fifty miles from home, and has returned in 
such an incredibly short time that we may be certain she 
has travelled by the most direct route. Carrier pigeons 
transported in closed cars or in ships have no difficulty in 
determining their direction of flight, even when liberated 
out of sight of land. I have repeatedly, when in doubt as 
to my direction upon a prairie without roads or paths, given 
my pony his reins, as riders commonly do in such circum- 
stances, and never yet knew one to come out at the wrong 
place. The cowboys of this region make it a rule to pick 
for night- herding well-broken horses that are known to be 
anxious to reach camp when given the reins. . Such ponies, 
even if obliged to follow the herd away from camp for sev- 
eral miles, will find their way back in safety in spite of the 
darkness. This selection of certain horses for night-work 
does not in the least vitiate our conclusion. They are not 
chosen for their power of finding their way back, but for 
their known inclination to do so. Even these horses some- 
times fail, as, for instance, in the face of a severe storm, for 
they drift with the wind at such times rather than face 
it Thus I once started for home at midnight from a ranch 
four miles away. For the first mile my road led westward 
to a road that ran in a northerly direction to town. Upon 
this first portion, with nothing to guide him, for it was dark 
and the ground was covered with new fallen snow, the 
horse found his way easily. As I struck the road and 
turned his face fairly to the storm, he would hardly face it. 
As the thermometer fell to 27 below zero that night, and the 
wind was strong, it was not strange. In this case the pain 
in his eyes from the cold and the driving snow more than 
counterbalanced his desire to get to his stable, and so he 
preferred to drift with the storm rather than face it. 

As I cannot conceive that a horse or pigeon should guide 
himself by the position of the sun or of the north star, even 
if we eliminate from the problem the well-known fact that 
darkness seems to make no difference in the exercise of this 



homing instinct, I think that we may take it for granted 
that animals and birds have this sense of direction, for ex- 
amples similar to those given above might be given by the 
score. It might be supposed that this instinct had formerly 
existed in man, but had been lost during his progress toward 
his present state of civilization. Writers speak of the *' un- 
erring instinct '* which guides the red man through the vast 
stretches of pathless forest in which he resides. But we are 
also told of the accuracy of observation of the individuals of 
this same race. The Indian is familiar with the path of the 
sun and the position of the heavenly bodies. He observes 
every thing within his horizon, the mountain ranges, promi- 
nent peaks, and passes; he notes every stream, its size, 
character, and general course; he sees all the prominent ob- 
jects along his trail. If the sun is obscured, and he is tem- 
porarily lost, he accomplishes his orientation by observing 
the rougher bark on the north side of some varieties of for- 
est trees; or he finds the wild morning-glory facing eastward 
at day-break, for the faithful Moslem is not more certain to 
look toward the rising sun. He no doubt observes, also, 
that the warping action of the sun's rays detaches the bark 
sooner from the south side of the standing dead timber than 
from the other sides. These and a hundred similar signs 
are to be read by the student of nature. Such a student, 
most emphatically, is the Indian. I have had occasion to 
note his wonderful powers of observation, and those more 
familiar with his habits than I am, inform me that only 
after years of experience, if at all, does the white man ac« 
quire his proficiency in this direction. We are told by trav- 
ellers that it is much the same with other primitive races, 
the necessary qualities being intensified by inheritance 
through long generations of nomadic ancestors. But as we 
have advanced in civilization, and sign-posts have taken the 
place of the signs which the Indian reads, we have retro- 
graded in these matters until the civilized man, despite his 
knowledge, is lost more easily than his barbaric ancestors, 
unless he takes especial precautions to note those things which 
they observed without effort. 

It seems to me that our proposition, viz., that we keep our 
direction by observation, conscious or unconscious, of sur- 
rounding objects, will be established if we are able to prove 
these three things:— 

First, that those lacking in the power of observation are 
most easily lost. 

Second, that those in whom this faculty is well developed 
are rarely lost. 

Third, that the latter are easily lost when they lose sight 
of all external objects, as in fog or darkness, or when their 
attention is concentrated upon something else to such an ex- 
tent that they do not observe their surroundings. 

I trust that my term ** power of observation " is plain to 
all. In this connection I mean that faculty which enables 
one to note surrounding objects, and to bear in mind their 
relations to each other and to himself. I take it that the 
power which enables one to look at a landscape and say that 
it is familiar is the same as that which permits some of us 
to look at a word and determine whether or not it is spelled 
correctly ; for I have long believed that notoriously poor 
spellers were such, not from poor memories necessarily, but 
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from lack of the faculty in question. Thus I have a friend 
with whom I have hunted on several vacation trips to the 
Rocky Mountains. He has an excellent education and a 
memory farhetter than the average, but is utterly unable to 
spell. He is the only man with whom I ever hunted who 
was afraid to hunt alone in a strange country for fear of get- 
ting lost. I have often been struck, in other matters, with 
his same deficiency in this direction. Thus, when we hunt 
together, he scarcely ever sees the game first, although when 
discovered at a distance, he is immeasurably my superior in 
determining what class of game it is, if so far off as to ren- 
der this a matter of doubt. 

This example I may count as the first point in establishing 
our first proposition. Next to observers poor by nature, we 
might place those who lack experience, as those who have 
always dwelt in cities. Of course the great majority of 
these acquire proficiency by practice. Short-sighted persons 
who do not correct their myopia by the use of glasses come 
under the same head, for, being unable to observe their sur- 
roundings, they are very prone to become lost. Fortunately 
this disease is comparatively rare in primitive races, natural 
salection, no doubt, contributing to render it so, for it is 
vastly more common in civilization. 

Among the female inhabitants of towns and cities the 
faculty in question has had no opportunity for development 
for many generations, perhaps. They ordinarily have a very 
poor ** sense of direction." I have yet to see a woman from 
civilized life who could be trusted to point out the way 
across a pathless region of any considerable extent. 

Second, good observers do not readily lose their way. My 
experience in this regard has been largely with two classes 
of men, hunters and cowboys. Men of either of these classes, 
to be even moderately successful, must be the closest of ob- 
servers. The appearance of a man or an animal anywhere 
within the circle of vision is ordinarily noted at once. The 
habit of seeing what lies before one, a thing not given to us 
all, is formed. With men who travel much alone, the ex- 
ercise of this faculty fills the gap left by the lack of oppor- 
tunity for conversation. It gives the mind a certain amount 
of exercise. The Mexican sheep-herder who is alone on his 
range will tell you, a week after, who has passed by, what 
kind of a horse he rode, whether a colt followed a certain 
wagon the trail of which he has seen, and other details that 
surprise one not accustomed to such matters. The cowboy 
who rides a hundred miles across country will tell you the 
brand of every stray steer he has seen. These men, realiz- 
ing that they are dependent upon their own exertions for 
safety, unconsciously develop those faculties of service to 
them. Other men, placed in similar positions, develop in 
the same manner, as trappers, explorers, and scouts. Think, 
for instance, what chance there would be of a trapper^s get- 
ting lost when he is able to place fifty traps in a new region 
and find them all without effort. Here his memory is, of 
course, of as much importance to him as his close attention 
to his surroundings. 

Our third proposition is, that even those who are ordi- 
narily entirely competent to find their way get lost easily in 
darkness, fog, or snowstorms, and especially if interested in 
something which thoroughly occupies the mind. This I 
believe to be utterly inconsistent with the theory of a proper 
** sense of direction." Examples are, no doubt, familiar to 
all, but I will quote one from my own experience, which to 
me is conclusive. I have for years been in the habit of 
hunting alone in my vacation trips, upon the plains as well 
as in the mountains, and have travelled much in unsettled 



districts, both night and day. Realizing the possibility of 
getting caught in a snowstorm, I have made it a rule to 
carry a pocket compass as well as a waterproof match-safe 
at all times. For eight years I never had occasion to use 
the compass to learn my position, and I almost believed 1 
was infallible so far as the question of getting lost, in day- 
light at least, was concerned. But the undeceiving came, 
and it was that which led me to this study of the subject 
One fine September day I started out from camp on a deer- 
hunt We were in the part of Wyoming between the head- 
waters of Savory and Jack Creeks, about two mil^ from 
that portion of the Continental Divide which lies between 
them. 

Within half a mile of camp I struck a deer trail and fol- 
lowed it. I pursued it for two or three miles, mostly 
through heavy timber, without seeing any signs of game, 
although momentarily expecting to do so. When I finally 
stopped for a moment, it had begun to rain, and the deose 
clouds shut in every hilltop. I could see nothing to indi- 
cate the position of the sun, and there was not a breath of 
wind. The rain increasing, I decided to start . for home, 
and, turning farther to the right, followed, as I supposed, a 
tributary of Jack Creek down into the valley. What was 
my consternation to find that the creek into which it led 
flowed to the right instead of to the left as Jack Creek 
should do I Every thing was unfamiliar. I had crossed no 
ridge, to my knowledge, high enough for the Divide; I was 
dumbfounded. I knew, however, that I was upon the wes- 
terly side of Jack Creek, for I had crossed no stream of any 
description. In two hours I could not possibly have walked 
far enough up or down to cause me to miss it if I adopted 
an easterly course. The difficulty was in the fact that I had 
supposed that I had been following such a course in arriving 
at my present position. As the mist and rain now shut in 
every thing, I had nothing to do but to complete my humilia- 
tion by a forced resort to the compass, for I had to admit for 
the first time that I was lost. At first sight I was tempted 
to believe that the needle was wrong, as I am told all men 
in similar position are. I carried the compass to some dis- 
tance from my rifie, fearing that the needle was deflected 
by the metallic barrel. The result was the same. Fearing 
that I had found a body of iron ore by accident, I tried va- 
rious localities, but the needle still persisted in pointing, as 
it seemed to me, south. After a few moments' considera- 
tion I started over a ridge a little to the right of the way I 
had come, and due east by compass. I still felt that I was 
going west, and could, not get over the idea. A tramp of 
half an hour brought me within sight of the valley I sought, 
and north seemed to come around where it should have been 
all the time. I had unconsciously crossed the Divide at its 
lowest point, far lower than the one at which I now crossed, 
evidently having made an entire turn when starting home- 
ward instead of a half one as I had intended. I now 
made a bee-line for camp, but I carried home with me less 
faith in my '* sense of direction " than I had upon starting 
out. 

I might quote from the experience of others a dozen simi- 
lar examples of losing one^s way. Some seven or eight men 
have been more or less severely frozen in this very county, 
by losing their correct route. I believe that further exam- 
ples are unnecessary. It is sufficient for me to say, in con- 
clusion, that, whatever instincts man may have had in a 
former state, he has at present no means of finding his way 
at all resembling that possessed by birds and animals. 

8terllnt«CoL 
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CURRENT NOTES ON ANTHROPOLOGY. - XIII. 

[Edited by D. O. BHnton, M.D., LL.D.} 

The PrimitiTe Carib Tongue. 

Thb expedition led by Dr. Earl Ton deD Steinen, which 
explored the head-waters of the Sohingru River in Brazil, 
made some remarkable disooveries. Tribes were found who 
had never heard of a white man, and were utterly ignoraut 
of his inventions. They were still wholly in the stone age, 
unoontaminated — the word is not misapplied — by any 
breath of civilizatioo. In ethnography, the most interesting 
find was the identification of the Baoahiris with the Carib 
stem, and apparently its recognition as perhaps the nearest 
of any of tbe Carib tribes to the original stock. 

Dr. von den Steinen has just issued his linguistic material 
obtained from this tribe in a neat octavo of 403 pages, ^' Die 
Bakairi-Sprache " (K. F. Eoehler, Leipzig, 1892). It contains 
abundant sources for the study of the group, vocabularies, 
texts, narratives, grammatical observations, and, what is 
peculiarly valuable, a close study of the phonetic variations 
of the various Carib dialects as far as they have been ascer- 
tained. He shows that in all the associated idioms the same 
laws of verbal modification hold good, although each has 
developed under its own peculiar influences. The thorough- 
ness which marks throughout this excellent study places it 
in tbe front rank of contributions to the growing science of 
American linguistics. 

The Ethnic Distribution of Roofing Tiles. 

As a floating leaf will indicate the current and eddies of a 
stream better than a floating log, so oftentimes a humble art 
will be a more accurate indication of the drift of civilization 
than the more ostentatious products of human ingenuity. 
This has been happily illustrated by Professor Edward S. 
Morse in a paper ** On the Older Forms of Terra-Cotta Roof- 
ing Tiles," published in the Essex Institute Bulletin for 
March of this year. 

He finds that the older roofing tiles of the world group 
themselves into three distinct types, tbe normal or Asiatic 
tile, the pan or Belgic tile, which is an outgrowth of the 
normal tile, and the flat or Germanic tile, which is an inde- 
pendent form. The geographic areas in which these various 
tiles are found and the history of their distribution are re- 
liable indications of the conquest or peaceable advance of 
certain forms of civilization. Professor Morsels paper is 
abundantly illustrated, and an interesting map is added, 
showing the present distribution of the three types of tiles 
over Europe, northern Africa, and western Asia. 

That his study may not remain one of archaeology only, 
the author adds a number of practical hints on the use and 
value of terracotta tiles as roofing material, and suggests 
their wider introduction in the United States. They offer 
the best of all roofing material, durable, fire-proof, cheap, 
decorative, warm in winter, and cool in summer. 

Celts and Kymri. 

Professor Topinard is not satisfied with the result of the 
discussion of the Celts in Science^ March 11, 25, etc. He 
takes it up in VAnthropologie for June, and draws a dis- 
tinction between the Celts of the ** men of letters," among 
whom he classes the editor of these ** Notes," and the anthro- 
pologists, represented — by himself. 

"For the former," he says, **the Celts are blonds, they 
constructed the megalithic monuments, and spoke a language 
now unknown. For the latter they are the brachycephalic 
people of western Europe, who appeared at the neolithic 



epoch, and lived during the age of bronze side by side with 
those who later bore the name of Gauls. . . . For Broca, 
the term Celt designated the brachycephalic group of western 
Europe, and the term Kymri the blond group, with long and 
narrow face, etc. We retain the meaning he gives to Celtic, 
but to meet certain objections substitute for the word Kymri 
that of Gall or Gaulois." 

As the opinion of Broca to this effect was quoted with ap- 
proval in the discussion (see Science^ April 22), it is difB- 
cult to perceive the grounds on which the learned Parisian 
professor makes his objections. But it is desirable that his 
own views, which are always worthy attentive consideration, 
should be presented. 

Architecture as an Ethnic Trait. 

The significance of architecture as an ethnic trait has 
been fully recognized — too fully at times — in reference to 
the domestic architecture of the American Indians. The 
views of Mr. Lewis A. Morgan, who could see nowhere on 
the continent other than '^long houses" and '^communal 
dwellings," contained a genuine discovery which has been 
pushed at times beyond its reasonable limits. 

Some excellent articles on this subject have appeared from 
time to time from the pen of Mr. Barr Ferree, in the Ameri- 
can Naturalist and the American Anthropologist He 
treats such subjects as *^The Sociological Influences of 
Primitive Architecture," and the climatic influences which 
have given rise to this or that peculiarity or style. His es- 
says are thoughtful and well reasoned. 

In the first fascicule of the Biblioth6que Internationale de 
TAlliance Scientifique, M. C6sar Daly pursues this train of 
thought to the point of announcing — *' given a social condi- 
tion, it will have such a religion and such an architecture." 
In regard to ** styles," he discriminates between that of the 
architect, which is transient, and that demanded by the 
tastes and requirements of the community, which depends on 
it alone and will last as long as these remain. '^ A style in 
architecture is therefore something national, social, and re- 
ligious, and not royal, as that of Louis XIV., nor that of an 
artist, had he all the genius in the world." 

Types of Beauty among American Indians. 

In a note published in this series {Science, June 3), atten- 
tion was directed to the power of beauty in developing the 
race toward a certain standard of physical perfection. Some 
interesting facts bearing directly on this topic are presented 
by Dr. R. W. Shu f eld t in a recent pamphlet on ** Indian 
Types of Beauty." 

He begins with the suggestive remark that men of the 
lower type of development cannot perceive the beauty in 
the women of the higher type nearly so readily as the men 
of the higher type can recognize the comeliness in the 
women of the lower. This is as we might expect, the edu- 
cation in the elements of the beautiful being principally a 
result of development. 

Dr. Shufeldt inserts a number of photographs of Indian 
beauties, an inspection of which will satisfy any one that 
the opinion which in their own tribe awards them the palm 
for good-looks is justified by all standards. The same fact 
is borne out by Mr. Power in his work on the Indians of 
California. He calls attention to the attractive appearance 
of the maidens of several tribes reputed among their own 
people as beauties. 

While in all stages of civilization there are false and ab- 
normal standards of the beautiful — notably so among our- 
selves — there is also a gradual and certain tendency toward 
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that ideal of physical form which the keen artistic sense of 
the ancient Greeks recognized as the perfection of corporeal 
symmetry. Wherever it is present in any degree, it is sure 
to he recognized. As Novalis says in one of his apothegms, 
** Beauty alone is visible.'' 



SOME POINTS IN THE NOMENCLATURE-PRIORITY 
QUESTION. 

BT LUCICN M. UNDERWOOD. 

There are some of our younger botanists who see no pos- 
sible merit in the nomenclature-priority discussion. That 
this is the case is naturally due to the fact that neither their 
age nor training have been sufficient to enable them to ob- 
tain a general view of botany as a science in which the re- 
lations of plants to each other and to other living things 
form the crowning summit of achievement. When we say 
relations, we mean the word in its deepest and widest sense 
— morphologic, embryologic, physiologic, geographic, and 
chronologic. 

To those whose work involves the weighing, sifting, and 
correlating of all the truth concerning some group of plants 
that has been found out by patient workers in times past 
and present, as well as that brought to light in their own 
comparative research, the necessity of some uniform, au- 
thoritative, and permanent system of nomenclature needs 
no argument. If some have acute inflammation of the mor- 
phologic nerve so that their attention is largely drawn away 
from the general wants of the system to the nursing of their 
peculiar member, they are worthy of our sympathy, but 
they must reduce their hypertropy before they can expect 
the botanical world to regard their judgment as normal out- 
side their special sphere. 

While we thoroughly believe in Gh>ethe*s assertion that 
''species are the creation of text-books while Nature knows 
only individuals,*' we have not yet advanced sufficiently far 
to be able to discontinue the present method of grouping in- 
dividuals into species and recognizing them by certain fixed 
names. This is a matter of convenience, and it is a present 
logical necessity. We believe, therefore, that the matter of 
nomenclature ought to be settled at once and permanently, 
and this we believe to be the opinion of all who look at sys- 
tematic botany, not as a mere ''battle of synonyms,** but in 
its true position, representing as it does the ultimatum 
toward which every fact in the science tends, and into which 
the whole science will be ultimately crystallized. So far is 
this desirable that if a system can be agreed upon, it must 
and ought to be by the yielding of personal opinions to the 
will of the best and maturest judgment of the botanical 
world. 

One phase of the question has not yet been sufficiently 
dwelt upon, and that is the one which involves the element 
of personal justice. There are some who say that there is 
no ethical side to the question, that it is a mere matter of 
expediency. If justice pertains to ethics then there is an 
ethical element in the problem. It has always been main- 
tained that a man has the right to the product of his brain. 
If he invents a new mechanical contrivance he is awarded a 
patent. If he writes a book he is given a copyright. If he 
discovers a new principle or process in the natural world 
his name is inseparably connected with that principle. 
Otherwise why do we speak of the Bell telephone, of Marsh's 
test for arsenic, or of Newton's law of gravitation ? The 
same is true of discoveries in botanical science, for we in- 
separably connect certain names with tb^ Qi^rliest recogni- 



tion of protoplasm, the announcement of its identity with 
sarcode, the discovery of fertilization by antherozoids, the 
continuity of protoplasm, and every other important addi- 
tion to a knowledge of the plant world. In the same way 
the recognition of a natural group of plants, an order, a 
genus, or even a species is now regarded as of sufficient im- 
portance to be credited to the one who makes the discoverj, 
not by any means on the ground of expediency (though it 
is doubtless in the highest degree expedient), but because of 
an innate feeling of justice due him who thus publishes tbe 
result of his work. 

It is true that favored students or organisations may, for 
a time, regard themselves as the only rightly-appointed 
medium of description of species, but the multiplication of 
botanical centres, the specialization of workers, and the 
growing urbanity and cordiality in extending to specialists 
the privileges of public and private collections will all tend 
to prevent the growth of monopolies in a field which is not 
likely to become narrow enough for any to jostle ofiten- 
sively. 

As a worker in one group of plants we present some ques- 
tions that have suggested themselves in our work, drawing 
illustrations largely from the genera and species with which 
we are most interested, seeking not so much to offer dog- 
matic principles as to call to mind the feature of personal 
justice. 

1. Shall there be an initial date in nomenclature ? 
What justice on the one hand, or advantage on the other, 

is there in accepting those of Micheli's genera that were 
adopted by Linnaeus, and rejecting others equally valid that 
were not ? What viKue did the great compiler add to an 
adopted name that should render it either sacred or immo^ 
talt We have Anthoceroa and Sphaerooarpus, Ekaia^ 
Riceia, and Lunuiaria, all established by Micheli in 1729, and 
all accepted to-day without question, forsooth, because they 
have received the stamp of the immortal LinnsBUS, who could 
scarcely distinguish a hepatic from other Bryophy tes. And 
yet Micheli, the founder of generic distinctions among Crypto- 
gams, who knew and studied plants, adopted other generic 
names at the same time; these the great Linnaeus did not 
accept because he could not get down to the study of plants 
and learn to distinguish genera among hepatics and other 
Cryptogams. Are we of this age so blinded that we must 
fall down and worship this popularizer of botany and accept 
his dictum as against that of a man whose shrewdness en- 
abled him thus early to discriminate genera among Crypto- 
gams? 

But we must have a starting-point, some say. Why not 
then commence genera with the men who first originated 
them ? Let us not award merit where merit is not due. 
Let us not assume for Linnaeus a virtue that he did not 
possess. Micheli, Buppius, and Dillenius were the origina- 
tors of genera among hepatics. Why not recognize their 
genera that represent natural groups? If others are the 
progenitors of genera in other groups of plants, there is no 
reason why their work should not also stand, provided their 
names were not already preoccupied. 

2. Shall names long used be laid aside when claimed for 
other plants on grounds of strict priority ? Shall we recog- 
nize the principle of outlaw in nomenclature ? 

For example, Marsilea (Micheli, 1729) is a hepatic which 
since Baddi's time (1818) has been known as Pellia, Mar- 
silea Linn, has since its establishment been used for a genus 
of quadrifoliate Pteridophytes. Shall the latter stand in the 
face of evident priority ? While a compromise of this kind, 
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gacrificiog an individual for the general good, if it could be 
agreed upon by an auihoritative body, would be in the in- 
terests of both science and peace, it could not be accom- 
plished without personal injustice. 

Another case more complicated is that of Aaterella, This 
genus was established by Palisot de Beauvais in 1810. Raddi 
independently established Beb<mllia in 1818. After many 
years European hepaticologists, with Lindberg at the head, 
discovered that the two genera were identical; so Beboullia 
yielded to Aaterella. Meanwhile Nees von Esenbeck had 
established the genus Fimbriaria {1S20), Latterly Lind- 
berg took a second thought and regarded Beau^ais's three- 
line description as more nearly representing Fimbriaria 
Nees. So this generic name, known for over half a cen- 
tury, is laid on the shelf and AsterelUij which we have been 
using for a totally different plant, is put in its place. On 
this basis RpbouUia Raddi was restored. 

3. Shall *' the first name under a geuus ^' bold against a 
previous specific name ? 

Rioeia retictdata (Gmelin, 1796) was erected into Cor- 
sinia by Raddi, in 1818, under the name of Corainia mar- 
chantioides. Shall this name hold, or shall we write Cor- 
sinia reUculata (Gmelin) Dumort. (1874)? 

We believe the latter more justly covers the case* although 
on the ground that Raddi's name had been long in use this 
might be a proper time to sacrifice an individual for the pub- 
lic good I 

4. Shall varietal names have priority over established 
specific names ? 

Madame Libert described Lejeunea caJcarea in 1822. It 
proved to be the same as had been described by Hooker in 
1816, as Jungermannia hamatifolia fi echinata. Taylor in 
1846 wrote L^feunea echinata Tayl., perhaps more for dis- 
playing the caudal appendage than for principle, but he has 
not been generally followed until latterly, when there is a 
tendency to revert to his name. Since varieties, especially 
among Cryptogams, are too often established on mere sports, 
forms, or other slight variations, and species are the units 
of classification, we believe that description as a species 
ought to be the ultimatum in matters of priority. If 
Madame Libert had recognized the identity with Hooker's 
variety, and had named it L^eunea echiruita in the first 
place no one would have quarrelled with her, for it would 
bave been advantageous to preserve Hooker^s name. Since 
she named it L. calcarea we believe this name should stand. 

5. Can inappropriate names be cancelled on that ground 
alone? 

In 1867 Alphonso Wood established a new lileaceous genus 
from California under the name of Brevoortia. Out of 
compliment to the little daughter of the stage-driver who 
first showed him the plant, he called it Brevoortia Ida Maia. 
When Dr. Gray reviewed Wood's species a year later, we 
deem that be did a double injustice: (1) In hastily cancelling 
a genus which had not originated at Cambridge, and (2) in 
substituting a specific name on the ground that the one 
chosen was a compound. He thus obliterated all trace of 
Wood's discovery by writing Brodiaea coccinea Gray I The 
first injustice was partly atoned for by Dr. Watson who 
recognized Wood's genus as valid in his *' Revision of the 
Liliaoeae," but instead of writing Wood's name in accord 
with the principle of *Uhe first name under a genus" he 
wrote Brevoortia coccinea Watson I It might be well to 
ask why Ida-Maia is any more objectionable than Hart- 
Wrightii, Asagrayana^ DonneU-SmithU, or any other of the 
many eompounda of our system. 



To take another example, Berkeley established the genus 
Cronisia, closely related to Corainia. Lindberg, not recog- 
nizing Dr. Gray's aphorism that '*a neat anagram is not 
bad," cancelled Cronisia and substituted Carringtonia 
Lindberg. 

We maintain that a name once established cannot be can- 
celled on the ground of offended personal taste even though 
it have the euphonious melody and the suspicious flavor of 
Marias- Wilsoni ! 

6. How far has a later writer a right to correct names 
previously established ? 

We cite three instances: — 

(1). In 1821 S. F. Gray established a large number of 
genera of British Hepatioae. To these he gave personal 
names Kantivs^ HerbertuJ^ PallaviciniuSy etc. These have 
been changed by Carrington to a feminine ending Kantia^ 
Herherta, Pallavicinia^ etc. 

(2). Lindberg has adopted the plan of changing all per- 
sonal names ending in ianua, a, um to ii; for instance, he 
writes Jungermania Helleri for J. Helleriana as originally 
written by Nees. 

(3). Tricholea Dumort. was corrected by Nees to Tricho- 
colae to bring it into harmony with its derivation. Du- 
mortier originally wrote it Thricolea. 

Except in manifest errors of orthography, names should 
be let alone. 

7. What credit should be given for generic and specific 
names ? 

(a) Shall we write the name of the author of the specific 
name in case there has been a transfer to a new genus, and if 
so in parentheses or not? (b) Shall we write the double com- 
bination of the first describer of the species in parentheses 
followed by the name of the author of the generic combina- 
tion ? (c) Shall we write the name of the one who made 
the transfer ? 

While we shall hail with joy the time when the bare 
binary shall be all that is necessary to identify a plant, we 
believe the following to represent in a specific instance the 
order in which the demands of personal justice as well as 
scientific convenience are most fully met: — 

(1). Metzgeria pubeacena (Schrank) Baddi. 

(2). Metzgeria pubeacena (Schrank). 

(3). Metzgeria pubeacena SchrsLuk, 

(4). Metzgeria pubeacena BAddi. 

To write M, pubeacena Schrank, makes that writer say 
what he never thought of saying. To say M. pubeacena 
Raddi, in accordance with the system long familiar to us by 
the use of Gray's Manual, is to unjustly transfer the credit 
of the species where it never rightly belonged, and appears 
to us the most faulty system of all. 

The above questions should be settled by a commission 
after the example, if not the manner, of the American Orni- 
thologists' Union, if individuals of strong personality can 
lay aside their peculiar idiosyncracies and unite in a system 
that will both meet the demands of justice and at the same 
time serve the highest interests of the science. 

To this commission could be referred minor questions like 
that of '* once a synonym always a synonym;" how close 
may generic names agree in orthography*; what form of 
nomenclature is best for varieties, subspecies and ** forms; " 
and the punctuation and capitalization of specific names. 
In nomenclature individuality ought to disappear and uni- 
formity universally obtain. 

DePftaw UolYerBity, Aug. !& 

i |Por eiample^ ibotild Bichardi^i preclude Bicoardia^ or Caetia^ CuiaT 
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THE PROGRESS MADE IN TEACHING DEAF CHIL- 
DREN TO READ LIPS AND TALK, IN THE 
UNITED STATES AND CANADA.^ 

BY ALXXANDEB GfRAHAM BBLL. 

Thb total number of teachers of the deaf employed in the 
United States in 1890 was 641, and in 1891, 686. This is an 
increase of 45. When we come to analyze the details we 
find that this is an increase exclusively of articulation 
teachers. This is shown by the following facts. In 1890, 
there were 213 articulation teachers employed, whereas, in 
1891, there were 260, — an increase of 47 articulation teachers. 
The first statistics upon this subject were collected by the 
Annals in 1886. In that year we find articulation teachers 
constituted 32.8 per cent of the hearing teachers in our schools 
for the deaf. In 1887 they constituted 40.5 per cent; in 
1888, 44 per cent; in 1889, 45.7 per cent; in 1890, 45.2 percent; 
in 1891, the latest returns, 50 per cent. Indeed, they con- 
stituted one more than 50 per cent. There were 260 articu- 
lation teachers to 259 hearing teachers who were not engaged 
in articulation work. 

In regard to the proportion of deaf pupils taught speech, 
the increase during the past year has been very marked. In 
1890, there were 3,682 deaf children in the United States 
taught speech; in 1891, 4,245, an increase of 563. In 1890, 
41.3 per cent of our pupils were taught speech ; in 1891, 46 
per cent I am sure that this increase is due very greatly 
to the stimulus of the first summer meeting of the American 
Association to Promote the Teaching of Speech to the Deaf. 

Of course, the statistics in the Annals include the whole of 
our pupils, old as well as young, and it has occurred to me, 
therefore, that they may not give us a true indication of the 
extent to which the California resolution is being carried 
out in the country at large; and that a better indication 
would be obtained by statistics concerning younger pupils 
alone. I therefore sent out a circular letter of inquiry to 

> Address delirered at the oonf erenoe of the sapertntendents and princi- 
pals of ttie schools for the deaf of North America, held at Ck>lorado Springs, 
Auf. S-ll. 



the superintendents and principals of American schools for 
the deaf, requesting: — 

1. The total number of new pupils admitted during the 
school year just closed. 

2. The number of new pupils taught speech ; and 
8. The number of these taught by speech. 

Replies have been received from schools containing 7,987 
pupils, or 80 per cent of the whole number under instruction 
in the United States and Canada. 

The following table shows the results of the inquiry: — 

Speech-Teaching in American Schools for the Deaf, 1891. 



Nomher of Pnpils In 
Year 1801 [Annals 
of Jaaiiar7,1891]. 



Schools for 
the Deaf. 



United 
States. 



B... 

Ic... 



TotaL.. 




TotaL. 



New Pupils Admitted In SdboiA Tear 
Bndlng Jane, isas [BepUes to Or- 
onlarof A. G.Bell]. 



i 

Ok 

t 

a 



&,614 
1,619 
1,999 



2,960 
750 
686 



9,289 



446 
809 

89 



798 



98 

188 

6 



999 



68 
47 
97 

46 



SI 
48 
18 






966 



l,10i 



50 
68 



189 



199 



769 



90 
41 



61 






868 



Peroentage. 



71 



70 



85 
66 



I 

Qi 



fi 



A. Complete returns were received from these schools. 

B. The returns received from these schools did not state 
definitely the number of new pupils taught by speech. The 
Canadian schools marked B refer to the two Roman Cath- 
olic schools in Montreal. They return 126 pupils, or 41 per 
cent of the whole, as taught by speech ; but do not state how 
many of the new pupils were so taught. 

C. These schools did not reply to the circular letter of in- 
quiry. 

It is encouraging to note that while 46 per cent of the 
whole number in our schools last year were taught articula- 
tion, 70 per cent of the younger pupils were afforded an 
opportunity of learning to speak. The statistics published 
in the Annals are somewhat defective because, while they 
give us the total number of pupils taught speech, they do not 
give us the number taught by speech ; so that we have no 
statistics by which we can measure the progress of the oral 
method of teaching in America. 

Professor Joseph C. Cordon of the National Deaf-Mute 
College, in some editorial remarks prefacing a volume enti- 
tled ''The Education of the Deaf," about to be issued by the 
Volta Bureau, says: ''The returns of pupils taught by speeeh 
are incomplete. The number reported for 1801 is 968, or 10.4 
per cent of the school population." The above table indi- 
cates that the percentage, in the case of the younger pupils, 
must be very much larger. Out of 886 new pupils admitted 
during the past school year, 886, or 48 per cent, were taught 
by speech. 

This percentage, however, is probably excessive, becaase 
the table shows that those schools which have done the moet 
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work in articulation teaching have been the most ready to 
respond to inquiries relating to the subject. We cannot, 
therefore, assume that the percentage holds for the schools 
that have not replied to my circular letter. 

Still, even if we as ume that these 863 deaf children were 
all who were taught by the oral method, the percentage must 
be very much higher than that given by Professor Gordon. 
This will be obvious from the following considerations : — 

The schools containing these cases had a total attendance 
of 5,614 pupils, of whom 836, or 15 per cent, were new pupils 
admitted during the past school year. 

If this proportion held good for the whole country, then 
there must have been a total of 1,385 new pupils — or 15 
per cent of 9,282 — admitted during the year just closed. 

Now 363 of these, at least,— or 26 per cent,— we know 
were taught by speech. Hence, for the younger pupils, the 
true proportion taught by speech lies somewhere between 26 
and 43 per cent of the whole. The lowest estimate very 
much exceeds the figures of Professor Gordon. 

We have no means of ascertaining whether the proportion 
of our pupils taught by speech is increasing or diminishing ; 
and I think it would be well to direct the attention of the 
editor of the Annals to the importance of collecting and 
publishing statistics upon this subject. 

I have glanced over the most recent reports of American 
schools for the deaf," and there are a few points contained in 
them to which I shall direct your attention. 

In the twelfth biennial report of the American Asylum at 
EEartford, the principal. Dr. Job Williams, gives his views 
upon what constitutes success in articulation work. He 
says: — 

** We hold that direct and earnest effort should be made, 
by expert teachers of those branches, to teach speech and 
speech-reading to every pupil, and in no case should that 
effort be abandoned, until those teachers are convinced that 
the pupil will never acquire enough of speech to be of any 
practical use. In some very unpromising cases the possi- 
bility of acquiring speech is not given up for two or three 
years. Here let me say that the criterion of success in speech 
should not be perfect naturalness of tone and inflection. It 
would be unreasonable to expect that, where the sense of 
hearing is wanting. Intelligibility is the prime requisite of 
good speech. Tone and inflection are secondary considera- 
tions. Any pupil who has mastered speech and lip-reading 
so far as to be able to carry on conversation in regard to the 
ordinary affairs of life in speech so plain as to be readily 
understood by the members of his own family, even though 
others fail to understand him, should be counted as a suc- 
cessful articulator and lip-reader. It is worth while to con- 
tinue the instruction in these branches in many cases where 
the degree of success falls considerably short of the ability 
to carry on an extended conversation, provided that what of 
speech is acquired is easily understood. We must recognize 
the fact that intelligible speech is the readiest and most ac- 
ceptable means of communication with people in general, 
but it must be intelligible. It is worth while for a child to 
gain even a limited amount of speech and lip-reading (the 
latter is as important as the former) in all cases where it 
can be done without serious sacrifice in mental development 
and acquisition of language." 

We all must agree with Mr. Williams in these remarks. We 
should, of course, aim to have our pupils speak so clearly 
and distinctly that anyone can understand them ; but I am 
sure Mr. Williams is right in saying that a much lower de- 
gree of proficiency might constitute a pupil a successful 



articulator and speech-reader. Mr. Williams rightly claims 
that oral instruction is successful if the speech of pupils is 
intelligible to their friends in their own homes, and among 
their own people, even though others have difficulty in un- 
derstanding what they say. It is a very difficult thing for a 
teacher, and especially for an articulation teacher, to realize 
this. I have been myself a teacher of articulation, and I 
know how they feel. Their ears are sensitive to mispronun- 
ciations, as mine were. It is difficult for them to realize 
that voices, which to them may be disagreeable in tone, may 
be very sweet and pleasant to those at home. It is difficult 
for them to realize that imperfect speech may be better than 
none at all; and that speech so defective as to be unintelligi- 
ble to strangers, may be of the greatest value to the pupils 
in their own homes, and among their own people, as a means 
of communication. This fact has been specially impressed 
upon my attention by the report of the Mississippi Institu- 
tion, which, in many respects, is a very remarkable docu- 
ment. That institution has had a class of twelve pupils 
taught altogether by speech and speech -reading. While all 
of them have made great progress in speech-reading, some 
have gained but little power of speech. 

Mr. Dobyns, the principal, says: — 

** While I have been more than satisfied that the institu- 
tion was justifiable in the small outlay in this department of 
instruction, yet, for fear my zeal to keep pace with the times 
may have gotten the better of my judgment, I submitted the 
following questions to the parents of the pupils in this class, 
knowing that they desired the very best thing for their chil- 
dren." 

I will not take up your time by reading the questions and 
replies, but will merely say that the answers demonstrate, 
that speech, which may be thought very little of by the sen- 
sitive ear of the teacher, is considered a blessing at home. 
None of these parents desire their children to be removed 
from the oral department of the school ; but, on the contrary, 
they all earnestly request that their children be continued 
in this department. Where there is any difficulty in decid- 
ing upon the value and success of the articulation taught to 
our pupils, with whom should the decision rest 9 Surely 
with those who are nearest and dearest to our pupils, — with 
those who have their interest most at heart. Mr. Dobyns, I 
am sure, is right in referring the question to the parents and 
friends at home. 

In this report, Mr. Dobyns incidentally remarks that now, 
whenever a new pupil enters the institution, the request 
comes from the parents: ** Please see if you can't teach my 
child to speak." He has, therefore, asked from the Missis- 
sippi Legislature an increase of appropriation to enable him 
to employ another articulation teacher; and I am sure we all 
hope he may get it. 

There is another point in the report of the Mississippi In- 
stitution to which I would direct your attention. Mr. Dobyns 
has collected and published statistics concerning the earnings 
of former pupils, and he goes to his State Legislature with 
the proof that the graduates of his school, so far from being 
dependent upon the public for support, are actually wealth 
producers, earning annually a larger amount than the State 
appropriates for the support of the school. He proves that 
it is not a matter of charity to educate the deaf ; and demon- 
strates that the money appropriated for this purpose is in the 
nature of an investment, yielding profitable returns to the 
State. 

I would urge all schools for the deaf to carry out this plan 
of Mr. Dobyns, and collect statistics concerning the earnings 



Digitized by 



Google 



I20 



SCIENCR 



[Vol. XX. Na 499 



of former pupils. I would suf^^st that these statistics should 
be so tabulated as to distinguish the earniogs of the pupils 
who could articulate and read speech from the mouth, from 
those who could not. I have no doubt that pupils who 
speak, have an advantage in life over those who do not; and 
that statistics will demonstrate that their average earnings 
exceed the average earnings of those who are unable to 
articulate. If this should turn out to be the case, what an 
argument it would be to present to legislatures in favor of 
appropriations for articulation teaching ? 

I venture to predict, we shall find that our former pupils 
who speak, even though they may be unable to read speech, 
earn more per annum than those who are forced to resort 
exclusively to manual means of communication; and those 
of them who can read speech, as well as speak, are still bet- 
ter off in life. 

Mr. Davidson of the Pennsylvania Institution has sug- 
gested another valuable line of inquiry. From a comparison 
of numerous letters in his possession, he makes the assertion 
that orally-taught pupils improve in their knowledge and 
use of language after leaving school. I would suggest the 
importance of preserving uncorrected letters of your pupils 
during the whole period of their school life, and of keeping 
up correspondence with them after they leave school. A 
comparison of letters written by the same pupil at different 
periods of time would be invaluable as a means of determin- 
ing his progress; and the correspondence in adult life might 
be utilized, for the purpose of collecting statistics concerning 
the earnings and general success in life of our pupils. 



REMARKS ON NORTH AMERICAN LICHENOLOGY.— 
PRELIMINARY. 

BY W. W. CALKINS. 

In introducing the above title for my subject, I owe to 
myself and to the promoters and patrons of a journal em- 
bracing the scope, influence, and popularity of Science an 
explanation of my purpose in bringing into public notice 
that department of botany which it appears to me as an 
humble worker in this field has heretofore received too little 
attention from botanists and institutions of learning in 
North America. My object is, then, to contribute in some 
measure towards the upbuilding of a more general interest 
among students in what seems to have been considered an 
uninteresting and obscure field of research. 

In other departments there are workers by the hundreds. 
In American lichenology only one name and one life stands 
out pre-eminent as the founder, promoter, and able exponent 
of the science, Edward Tuckerman. He has gone to his 
rest, but his works remain. As a systematist, be brought 
order out of chaos. He formulated and developed a classifi- 
cation more nearly approaching Nature in her arrangements 
and divisions of the Lichens than any previous authors, — 
unless it be Elias Fries and Dr. Ny lander,— both illustrious 
names. 

This system, thus established by Tuckerman, is the basis 
of the science in this country, and his published writings the 
sole text-book and guide of the American student. Tucker- 
man^s style of writing is certainly unique, — sui generis^ — 
but when once comprehended, impressive and convincing, 
as well as clear. I confess to long vigils before I could un- 
derstand him. Having had the benefit of collecting and 
comparing the greater part of the species described by him 
in their native habitats, my admiration for his profound 
knowledge, apprehension, and fair-seeing into the secrets of 



nature, as evinced by what he calls '"habit," increases witb 
each review of his works. 

This was made plainer to me from recent investigations is 
Tennessee, Alabama, and (Georgia, by the fortunate findra; 
of several rare saxicolous species which Tuckerman described, 
and which had not been seen since Judge T. M. Peters dis- 
covered and sent them to him. There were doubts in my 
mind which were now dissipated by an actual review in situ 
day after day, as I wandered over the calcareous rocks of 
the mountain region where found. I will now only specify 
one species, Pannaria etenophylla, which grows intermixed 
and cunningly hidden with another but more common fonn, 
Pannaria Petereii. The thallus and reddish-brown fruit are 
scarcely distinguishable at first. I am indebted to the keen 
discrimination of my friend S. Higginson for the complete 
settlement of this rare species. 

8ince Tuckerman^s death no one has appeared to fill his 
place; the nearest approach being Henry Willey, who, how- 
ever, has retired from active work, but not without leaving 
two publications of great value. In a recent lettefT to me 
from Dr. Nylander, he laments these losses to American 
science. But what has been can be. We must wait for 
some one of pre-eminent ability and adaptation to grow into 
the vacancy. Meantime, I doubt if anyone in the United 
States is making a special study of Lichens. Two or three 
have considerable knowledge of them, however. This is to 
be regretted. An inviting field, vast and rich, is open and 
offers great rewards. Who would exchange a fame like 
Tuckerman^s for any amount of worldly wealth ! I appre- 
hend that he himself did not realize the extent or value of 
his own labors to which his entire life was devoted ; neither 
the gratitude of his followers and successors, who withoat 
the works he left would be without a guide, and like an army 
without a general. I am sure that my co-laborers will agree 
with me in this. We may then be considered as entmnf 
upon a new era in the prospects and progress of the study is 
this country, which is coincident with the tremendous strides 
shown in phsenogamic botany and in the increasing number 
of students in cryptogamia — as the fungi. Having myself 
for many years worked in those fields and witnessed the 
growth and increasing number of students, I have watched 
for corresponding interest as to Lichens. From the evidence 
received by me, the future is promising. 

While specialists in Europe have explored every corner, 
and the great Nylander has given a lifetime of labor to this 
subject, the species of only detached portions of America 
have been investigated. The extreme south of our coasts 
and the far west are almost a terra incognita. The sub- 
tropical portions are prolific in new species and rare forms. 
It was my fortune to find and submit a large namber of 
these to Willey and Nylander, yet I merely skimmed over 
the surface. The southern Appalachian Mountain region is 
almost as interesting in its rock forms, which are the most 
difiicult perhaps to study {vide Nylander on my new Ten- 
nessee species). Their interest is, however, exceedingly 
great. While it is true that hundreds of new forms remain 
to be discovered, and are a great incentive to the explorer, 
yet it is clear that the resolution of those now known will 
afford active and valuable work to whoever undertakes ii 
It being admitted that the study of Lichens is difiicult, still 
with such aids as I have mentioned, and ready aooess to the 
increasing herbariums and literature of the subject, the ob- 
stacles and objections disappear rapidly, — it being supposed 
that one pursues the subject con c^more. 

147 Oalifomte Aw,, CblOttfO, UL 
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LETTERS TO THE EDITOR. 

Does There Really Exist a Phonetic Key to the Maya Hiero- 
S:lyphic Writing:? 

In No. 494 of this journal Professor Cyrus Thomas attempts to 
give a key for the interpretation of the Maya hieroglyphic writing, 
taking as a guide and starting-point Bishop Landa's well-known 
alphabet It is not for the first time that in this way an interpre- 
tation of the Maya Codes has been attempted ; but as yet moft 



(Fig. 6) is seen in Dresden 16 c and Troano 17 * b. Landa s o (Fig. 
7) seem&ybo exhibit the characteristic elements of the hieroglyph 
of the great red macaw, two, as seen in Dresden 16 c (Fig. 8). 
Landaus first u (Fig. 9) is a well-known hieroglyphic element, ex- 
hibiting on the Copan steles the forms shown in Fig. 10, and un- 
doubtedly conveying the idea of a face, uich, perhaps of a bird. 
The same hieroglyphic element frequently occurs on the neck of 
the food dishes and drinking cups (Fig. 11), probably on account 
of the face with which the Indians used to ornament that part. 
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scientists were of the opinion that these attempts failed to give a 
satisfactory result. 

The hieroglyphs g^ven as letter symbols by Bishop Landa with- 
out doubt possessed a certain phonetic value. For instance, 
Landa's first a (Fig. 1) is the head of the turtle, aac, represented 
by a quite similar hieroglyph (Fig. 2) in Codex Cortez, 17 *. 
Landa's cu (Fig. 8) is the same hieroglyph as that of the day cauac, 
and conveys the ideas of the cloud and of heavy things, as, for in- 
stance, a stone. It is an essential element of the hieroglyph (Fig. 
4) which expresses the idea of carrying a load on the back, cuch, 
Landa's ku (Fig. 5) is the hieroglyph of the bird named *' quetzal *' 
by the Aztecs and kukul by the Mayas. jj^The sign of %h\& bird 



Landa's second u (Fig. 12) and hieroglyphic element, which is 
also seen in the sign of the day ctb, occurs on the jars filled with 
spirit-liquor (Fig. 13). It appears to be a modification of a 
similar design on the Aztec drinking cups (Fig. 14). The latter 
refers to the ometoch symbol, that is, the semi-lunar curved and 
hook-nosed ornament of the Tdtochtin, the wine gods (Fig. 15). 
This element therefore, seems to convey the idea of drinking, 
uuk. At last, the sign of aspiration given by Professor Thomas 
(Fig. 16)is certainly not a ** Spanish fabrication," but it is Brasseur 
de Bourbourg's fabrication, since it is not seen in Landa's text. 
It has been added to the text by Brasseur de Bourbourg's wholly 
arbitrary decision. See the photographic reproduction of the 
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page in question in the publication of Landa's text procured by 
D. Juan de Dios de la Rada y Delgado. In the hieioglyphic 
writing the element Fig. 16 occurs as a substitute for the element 
Fig. 17. The latter, probably, is intended to render the head and 
the wing of a bird. 

It is quite probable that in Landa's time the Mayas used to write 
in the manner indicated by Landa; we observe the same in the 
Mexican area. At a certain time after the conquest the Indian 
writers were inclined to restrict the phonetic value of their old 
hieroglyphs, in order to write with them in the same manner as 
the Spaniards did with their respective hieroglyphs. Compare the 
so-called Codex Vergara of the Aubin-Goupil collection. But this 
was not so in ancient times. Certainly there existed in the Maya 
writing compound hieroglyphs giving the name of a deity, a per- 
son, or a locality, whose elements united on the phonetic principle. 
But as yet it is not proved that they wrote texts. And, without 
doubt, great part of the Maya hieroglyphs were conventional 
symbols, built up on the ideographic principle. 

In order to illustrate the combination of bis letter symbols. Pro- 
fessor Thomas gives a few interpretations of groups of compound 
characters. 

This first group (see above, p. 45, Fig. 2) contains in the second 
hieroglyph (reproduced in my Fig. 24) the elements given by 
Landa (Fig. 25) as expressing the sounds /, 6, i.e., le, the lasso, the 
sling; and, indeed, in the figure below a turkey is seen hanging 
in the sling. I do not venture to settle the question by giving an 
explanation of this hieroglyph. I will only remark that the sec- 
ond element of this sign, that given by Landa as expressing the 
sound e, occurs in various compound hieroglyphs (see Figs. 
26 -28). In all these oases the action represented refers to handling 
a rope or to working up thread. Fig. 26 (taken from Codex Troano 
81 * ^) refers to handling the rope trimmed with thorns that the 
penitent used to draw through the pierced tongue (see the Relief 
of Lorillard City, published by Chamay). Figs. 27, 28 (taken from 
Codex Troano, 11 *) refer to weaving and embroidery. It would 
be a curious coincidence that the words expressing these different 
actions should all contain an e, while considering the idea ex- 
pressed, the coincidence is a given one. 

Considering the third hieroglyph of this group — which is in- 
deed that of the turkey, eutz (see Fig. 19), one is in like manner 
induced at the first glance to think of a phonetic constitution. 
For the first element is that of the day cauac, given by Landa 
(Fig. 8) as expressing the sound cu. And the second element — 
wanting in Landa's as well as in Professor Thomases list of letter 
glyphs — would seem to record the sound tz, because it renders 
the conventional design of a headless carcass or skeleton, tzictzac, 
seen from behind, or in front, with its ribs and the anal opening. 
Compare the Fig. 28, the design of a skeleton (the death god) 
seen ^<in profile.*' Nevertheless, it would be a hasty conclusion 
to proclaim as established and beyond doubt the phonetic consti- 
tution of this hieroglyph. For the same element of the skeleton 
occurs in other hieroglyphs, expressing things the names of which 
do not contain a trace of the sound te. Fig. 20 is the hieroglyph 
of the dog, pek; Fig. 21, that of the dog of the heaven that carries 
the lightning; Fig. 22 is the hieroglyph of the month kan-kin, 
** the yellow (or ripe) sun." 

But it is principally the first hieroglyph of the group in question 
that rouses the gravest doubts «kbout the rightness of Professor 
Thomas's interpretation. The whole group forms part of a series 
of representations, filling the upmost division of Plates 24 *-20 * of 
the Codex Troano, and recording, undoubtedly, the capturing of 
animals. The series begins with the prey-gods of the five regions. 
These are followed by various representations showing the hunt- 
ing god — with a captured turkey under the arm, or holding a bag, 
or armed with spears and throw ing-stick (Fig. 88) ; the black god 
(Fig. 81 = Ekchuah f), and different captured animals, an arma- 
dillo (?) in the trap loaded by heavy stones, a turkey seized by the 
snare, a deer seised by the snare, a deer impaled on the pointed 
fiint erected in the bottom of the pit, a pizote seized by the snare, 
and a turkey entangled in the hunter's net. Each figure is ac- 
companied by a group of four hieroglyphs (as a rule). The first 
hieroglyph is the same in all the groups (see Fig. 2, page 45, and 
my Figs. 81-88), and undoubtedly refers to the action of capturing. 



This action is clearly indicated by the form of the hieroglyph that 
exhibits the head of the victim with the bloody, empty eye-h<^, 
the conventional symbol of sacrifice. This head is held within a 
sling, the knot of which is seen on the summit. Compare the 
more accurate design of this hieroglyph in Fig. 18, taken from 
the Dresden Codex 60 a. In this hieroglyph all is figurative and 
ideographic; no trace of phonetic constitution can be observed. 

The fourth hieroglyph of the group (Fig. 29) is interpreted by 
Professor Thomas as the second day of the month yax-kin. Bat 
this is obviously erroneous. There does not exist a numeral 
designation with crosses between the dots. Fig. 20 seems a variant 
of the hieroglyph seen in Fig. 80 placed on a bowl. In the latter 
hieroglyph, the second element signifies kan, the yellow coIch-. 
It is replaced in Fig. 29 by the element kin, the sun. The hiero- 
glyph Fig. 80 — which in a former communication was interpreted 
by Professor Thomas as signifying " moisture" — occurs on differ- 
ent pages of the Dresden Codex among the figured representations 
of offerings (turkey, lizard, fish, deer). Undoubtedly it means 
an eatable thing, perhaps honey. 

I do not enter into a discussion of the second sample given by 
Professor Thomas (Fig. 8, p. 46), because I find nothing in it that 
might impel me to accept the translation given by him. 

As to Professor Thomas's third sample (Fig. 4, p. 45), I agree 
with him that the boards covered with the hieroglyphic design of 
the day cauac may be intended for *' wood" or ** wooden." Tbe 
same board is seen in Troano 12*<', but fitted with a twisted 
handle on its surface. Here the first and fourth hieroglyph of 
the group are also seen ; the second one is wanting. Variants of 
the first hieroglyph occur in Troano 85 », 85 b, 84 *>, and Cortes 
21*, where the figure below shows the god beating a dram. 
Professor Thomas's explanation, mtU-cin, '* collect together," U 
merely hypothetical. The same applies to the fourth hieroglyph. 
It is tbe same as that given by Landa as expressing the sound z. 
It is materially identical with that of a well-known deity ex- 
hibiting in his face the same characteristic design as the face that 
forms the essential part of this hieroglyph. In Troano 11 * this 
hieroglyph accompanies the elements which seem to express tbe 
action of weaving. And on the two contiguous plates, Codex 
Troano 85 * and Cortes 22, it is connected with red numerals and 
forms a row alternating with rows of various offerings. It is 
scarcely probable that in all these cases the reading xaan should 
correspond to the matter expressed. 

The problem of tbe Maya writing is a difficult one. I cannot 
convince myself that the list given by Professor Thomas as. letter 
glyphs acts as a key to its interpretation. For the samp^ of 
translation he adduces are not forcible, and include misunder- 
standings. In my opinion, in the present state of things it wonld 
be far more appropriate to point out the real meaning, as to the 
matter expressed, of each hieroglyph. The determination of their 
phonetic value will then follow, and consequently will then be 
done with much more accuracy. Db. Seles. 

Steglits, Germany* Aug. 7. 



The Fundamental Hypotheses of Abstract Dynamics. 

In Professor MacGregor's interesting paper '* On the Fundamen- 
tal Hypotheses of Abstract Dynamics," the suggestion is made that 
a fourth law of motion should be added to the three laws of New- 
ton. The proposed law is, in effect, that the magnitude of the 
stress between any two particles depends solely upon the distance 
between those particles. Combined with Newton's third law, ^ 
new law is thus stated : — 

<< Natural forces may be considered to be attractions or repul- 
sions whose magnitudes vary solely with the distances of the par^ 
tides between which they act." 

The reason assigned for introducing this law is that ** the funda- 
mental hypotheses of dynamics should either include" the law 
of the conservaticm of energy **or give it by deduction." This 
reason seems hardly sufficient. In order that the law of the con- 
servation of energy may be true it is not necessary that the stress 
between two particles shall depend solely upon the distance be- 
tween them. It is necessary only that «the work done dnring 
any change of configuration of a system of particles acted upon 
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by natural forces" shall depend '^only upon the changes in the 
positions of the particles, and not upoa the paths hy which, or 
the velocities with which, they have moved from the old positions 
to the new." 

Now let P denote the magnitude of the stress between any 
two particles of a system and r the distance between those parti- 
cles; then Pdr is the work done by this stress during an infinitesi- 
mal displacement of the system. The work done by the stresses 
between all particles of the system during a finite displacement 
is sf Pdr, in which the summation is extended to all pairs of 
particles and the integration covers the whole displacement of the 
system. Now if 2 Pdr is the differential of a function of the 
quantities r, the value of the integral will depend only upon 
the initial and final relative positions of the particles. But the 
assumption that each P is a function of the corresponding r only 
(in accordance with the proposed fourth law) is only one of many 
possible assumptions, any one of which would make 2 Pdr the 
differential of a function of the quantities r. The mathematical 
statement of the condition that 2 Pdr shall be a perfect differential 
is given in treatises on " Differential Equations." 

It thus appears that the principle of the conservation of energy 
does not require the truth of the proposed fourth law. The law 
may be true nevertheless ; but it may well be questioned whether 
its truth is established with any such degree of probability as 
would entitle it to rank with the laws of Newton as a fundamental 
hypothesis of dynamics. L. M. HosKlNS. 

MmUbod, Wis., Aug. 16. 



The Black-Knot. 



On p. 10, Vol. XX.. of Science appears an instructive chapter on 
"Black-knot," a fungous disease of the plum and cherry, of 
much trouble to cultivators. A point of additional scientific in- 
terest is that this fungus illustrates a principle long since pre- 
sented by the writer of this, that nature does not place species 
where it is for the best interests of the individuals of the species, 
but generally has some ulterior purpose not always apparent to 
us who are eager to uncover her intentions. For instance, there 
are numberless trees and shrubs that struggle along in swamps, 
and are rarely found elsewhere, and these have come to be known 
as '* swamp-lovers," hut close observation has shown that the 
same tree or shrub will thrive immeasurably better when removed 
to dry ground. 

On the writer^s grounds is a specimen of Clethra ulnifolia, fif- 
teen feet high and as much wide on an especially dry spot, and 
growing with a luxuriance rarely seen in the swampy spots where 
nature has located the plants. Some reason has been found for 
the appearance of these plants in swamps and not in dry ground 
naturally in the fact that the seeds will not sprout in dry, but 
only in wet ones. It looks like e^Jiat of nature. <* Though you 
would like to grow in dry places you shall not. Something must 
grow for my purposes, in swamps, and you have to do it." They 
can only be found where the seed will sprout. 

It has always seemed to the writer that it was one of the weak- 
nesses of many discussions in the study of development, that it 
was generally from the individual standpoint. Nature cares only 
for the individual, therefore questions of nutrition, fertilization, 
and others are all viewed in their relation to the plant's *< strug- 
gle for life." It seems rather that nature cares but little for the 
individual, and stands ever ready to sacrifice the whole stock 
when it interferes with some purpose, which we have seldom 
been able to fathom. 

Coming to the black-knot on the plum and cherry, we have 
here a destructive American species Sphcaria (Plowrightia) mor' 
boaa, of little injury in its native state, thriving amazingly when 
it can get as a host-plant the European domestic plum or Euro- 
pean morello cherry. It thrives in these cases with a vigor it 
never shows at home. I have seen it in many parts of the east 
on the wild dwarf choke-cherry, Ceragus Virginicma; in Colorado 
on its close ally Cerasua demUda; in North Carolina sparingly on 
Prunu$ chieasa; and in the White Mountains on the red cherry, 
Ceramts Pennaylvaniixi, Recently In driving through various lo- 
calities on Mt. Desert Island, it was seen on the latter much 



more abundantly than in any of the former cases noted; but 
never anywhere with the amazing deetructiveness it presents in 
these garden representatives of foreign species. In Pennsylvania, 
and probably other States, the cultivated cherry has been wild 
for over a hundred years. It is abundant, and in some cases so 
numerous as to be the chief element in a piece of woodland. 
But though it is evidently the foster-child of the cherry and not 
the plum, it prefers the plum and the sour cherry. The knot is 
rarely found on the wild cherry trees of the sweet cherry species. 
For all its long hereditary cherry taste, it rushes to the plum 
and the moreUo with as much avidity as if long-continued "en- 
vironment " had induced the love. 

It seems to be forgotten in many discussions of the black-knot 
that it is an American parasite, and that it may be found in 
quantities everywhere that the botanists look for it. When, 
therefore, the State of New York tries to ** stamp it out" by leg- 
islating against garden trees affected with the fungus, it seems 
like bailing out the ocean with a bucket. Of course, cutting 
down and burning destroy many spores, but the wild nests send 
forth myriads of young to take the places of the domesticated foes 
destroyed. Thomas Meehan. 

Germantown, Pa. 

Hectoring a Hawk. 

Early one morning in August, while concealed in the grass and 
bushes of a White Mountain meadow, I saw an interesting en- 
counter between a sharp-shinned hawk and a number of blue- jays 
and pigeon woodpeckers. Four of the woodpeckers were quietly 
preaning themselves in a dead pine by the lake shore, when sud- 
denly a small and beautifully proportioned hawk dashed into their 
midst. They scattered shrieking, and found shelter in a fringe of 
woods near by. Their cries brought a kingbird to the spot, and 
the hawk was promptly attacked by the pugnacious fly-catcher 
and compelled to follow the flickers into concealment. The king- 
bird, satisfied with routing the hawk, hovered away over the 
meadow out of sight, and not long after the hawk reappeared and 
perched in the deJad tree. 

From time to time one or more of the woodpeckers came back 
to the tree and were at onoe charged by the hawk. In each in- 
stance they showed superior speed and escaped by their rapid 
flight. Their noise attracted the attention of a flock of about 
twenty blue- jays, and presently the blue- winged pirates came 
sailing over the meadow by twos and threes. As they neared the 
dead pine the hawk darted downward after their leader. The jay 
plunged quickly into the bushes, uttering wild cries and squawks, 
which were re-echoed by his companions. The hawk returned 
to the pine squealing pettishly, and the jays closed in upon him. 
They scaled the lower branches of the dead tree ; they capped the 
neighboring maple saplings and alders; they watched for chances 
to brush past the hawk on his perch, and they assailed him with 
all the invective of their ample vocabulary. They threw them- 
selves into the sport, as they seemed to regard it, with all the 
energy of boys playing ** short fox." 

The hawk took the matter much more in earnest; for he was 
hungry, and striving for a breakfast. Again and again he shot 
from the lofty branches of the pine, aiming first at one jay, then 
at another. By and by all the flickers returned, and added to 
the confusion by their cries and rai^d excursions around the tree. 
The hawk in several instances seemed to lack but a single wing- 
beat of success, but the hour drew on without his making a 
capture. He grew weary. His plumage showed the chafing of 
the bushes. He chose lower and lower branches for his rests, and 
finally his sallies seemed directed more towards clearing the tree 
of noisy birds than to the capture of any one of them. At last he 
abandoned the dead pine and perched in trees having foliage. The 
jays followed him jeering, and he shifted his ground slowly until 
he gained the woods and disappeared. Then the jays crowded 
into the lower branches of the pine, hopped up from limb to limb 
until one after another gained the summit, and* proved to the 
whole meadow that they had won the battle and fairly worried the 
hawk away. 

The drama seemed to me to be significant in two ways; first, as 



Digitized by 



Google 



1^4 



SCIENCE. 



[Vol. XX. No. 499 



proving the daring of the jay in dealing with the most audacious 
of the bird-destroying hawks; second, in showing the assistance 
which an expert hawk, or a pair of hawks hunting together, must 
gain from the inclination of the jays and woodpeckers to hector 
them instead of seeking safety in retreat. The advantage which 
the owl enjoys in drawing other birds around him is well known, 
but it is not often that so good an illustration is given in the case 
of the hawk. Frank Bolles. 

Ctaooorua, N H., Aug. SO. 



Tomado-Whirls in the Upper Cloudt. 

This morning I witnessed what seemed to me a very interest- 
ing and unusual phenomenon, which may be worthy of record. 
I noticed that a number of light flock clouds^ moving north-east 
in the upper atmosphere, became, on reaching a certain small 
well-defined area, very ra>?ged, and assumed the characteristic 
tornado forms. Many looked like jagged craters, reminding me 
strongly of the photographs of sun-spot whirls; some were honey- 
combed, and all were greatly torn. In the course of some ten 
minutes* observation, I saw at least a dozen such tornado-centres 
in cirro-cumulus, detached clouds floating almost directly above 
me. Such appearances in the lower clouds I have often observed, 
but this is the first time I remember seeing the up|>er clouds dis- 
turbed in this manner. The wind at the time on the surface of 
the earth was a forty- mile gale from the south-west, and there 
were frequent dust- whirls. Hiram M. Stanley. 

Marquette, Mich., Aug. 18. 



The Brutal Dove. 

Twenty-one years ago (Aug. 14, 1871), a mature, male dove 
flew into the house of Mr. Paul Closios of Chicago, and soon be- 
came quite domesticated. "Old Tom,'* as he is called, was 
rescued from the great fire of the following October, and later 
was given a female mate, which he pecked to death. 

Thinking that it might be an instance of iocompatibility, he 
was given another, which he tormented, neglected, and abused, 
until she also perished. 



Naturalists are aware of the sentimental error which typifies 
gentleness in the dove, and have often remarked its ferocity. This 
instance also confirms the belief that doves are long-lived. 

S. V. Clevenqer. 

Chicago, Aug. 17. 

BOOK-REVIEWS. 

Temperament, Disease, and Health. By French Ensob Chad- 
wick. New York, G. P. Putnam's Sons. 85 p. 

A REAL service is rendered science by those who emphasize the 
individual as well as environmental side of pathology. The tre- 
mendous development along certain lines of modern pathology 
should not be allowed to obscure the fact that predispoeition of the 
organism is as potent a ** cause *' of disease as virulence of the germ. 

The author of this book avows himself a special pleader on the 
very first page: *'Tbis little book is written primarily to put for- 
ward two ideas : First, that there is associated with temperament 
a specific rate of change; second, that the failure to keep up that 
rate, or, in other words, a failure to have elimination keep pace 
with accession of material, is the primal cause of organic disease." 
This thesis is maintained quite consistently throughout the book. 
** I thus venture to define what is known as * organic disease * as 
a failure in rate of change. And, further, that, however asso- 
ciated, bacteria are the resultant rather that the causes of such 
diseases" (p. 16). 

It will noc be perfectly obvious to everyone that the phrase 
" failure in rate of change" brings us much nearer the real problem. 
The vexatious question will still be asked, Why should there be 
this failure to obtain adequate elimination of broken-down mate- 
rial? The final solution of this question of temperament tnust 
wait for a much deeper knowledge of the individual cell as well 
as of the cell-complex. Every attempt, however, at an explana- 
tion, although necessarily tentative and imperfect in character, 
serves its purpose in keeping the subject open and in stimulating 
research. 

Errors of statement do not seem to be numerous. One strongly 
suspects, however, that the Mitchell mentioned on page 88 is no 
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other iban ibe Pnidden a few lines below. On this same page 
'* Hicro-coccus pyogenes aniens " is spoken of as ''a bacillus." 

Sometimes a curiously involved sentence is met witb, as the 
following: ** We are thus not fixed entities, as most of us are apt 
to consider ourselves; nor have we the gratification of even think- 
ing ourselvee here for the formerly supposed seven years at least " 
(p. dO). An over- critical reader, too, might take exception to the 
introduction of the personal element in the following: ''Fol- 
lowing the logic of these views, Dr. Koch's theory as to the possi- 
bility of the cure of consumption by an injection of a prepa- 
ration of what may be called the dejecta of the bacillus of con- 
sumption mast of necessity be an error, and I would say that I 
havejield this view from the time of first publication of his sup- 
posed cure *' (p. 68). 

The History of Modem Edttcation. By Samuel 6. Williams. 
Syracuse, C. W. Bardeen. 12^. 403p. $1.60. 

This work €M)n«i8t8 of a series of lectures which the author has 
been delivering for some years past as professor of the science 
and art of teaching in Cornell University. The entire course 
comprised also an account of ancient and mediseval education; 
but the part relating to modem times is the only part now pub- 
lished as being more generally interesting than the rest. Mr. 
Williams begins his narrative witb the Renaissance, of which in 
its bearings on education he gives a brief but excellent account. 
In dealing with the religious Reformation and its results, he is 
DOt so happy ; and throughout the book the subject of religious 
education receives less attention than it deserves. Mr. Williams 
treats the history of educational progress by centuries, showing 
what in his view were the leading characteristics of each century 
and its principal contribution:) to educational thought and prac- 
tice; and this account of the general characteristics of the cen- 
tury is followed in each case by a sketch of the most prominent 
educators that the century produced. Throughout the book the 
author shows great impartiality and much good senve in bis judg- 
ment of men and methods ; and, what is no small merit in the 



present age, he is entirely free from hobbies. Some of our edu- 
cators talk as if real education came into the world witb Pesta- 
lozzi and Froebel, and that in the theory and practice of certain 
** advanced thinkers *' of the present day it has reached perfec- 
tion. Mr. Williams is under no such hallucination. He reminds 
his readers that time is the only sure test of historic events, and 
intimates that some of the ideas of the present day may be found 
hereafter to have no such importance as is now attached to them. 
Nevertheless, he devotes one of his longest and most elaborate 
chapters to the leading educational ideas of the nineteenth cen- 
tury, thus bringing bis work down to the very decade in which 
we now live. He takes pains to show, however, that many 
things that are thought to be specially characteristic of the pres- 
ent age were anticipated by the thinkers and teachers of the six- 
teenth and seventeenth centuries. Mr. Williams's style is not 
always so clear as might be wished, and has no great literary 
merit: but it is generally intelligible, and its moral tone is good. 
On the whole, these lectures will serve a useful purpose as an in- 
troduction to the educational history of modern times. 

Influenza. By Charles H. Merz, M.D. Sandusky, O. 96 p. 

It would be manifestly unfair to expect too much of a *Mittle 
treatise" that attempts to discuss a very special topic in a very 
general manner. The book was evidently written to meet the 
popular interest in its subject, and this fact alone explains per- 
haps the infelicities, not to say inaccuracies, of expression that 
are far too frequent on its pages. The history, etiology, symp- 
toms, pathology, diagnosis, and prognosis, complications, and 
treatment of influenza are discussed with more or less success, 
the whole leaving a decided impression of hasty construction. 

One is somewhat amazed, for example, when one reads, apropos 
of the phagocyte theory, of the odds arrayed against Ihe Dar- 
winian principle: '' It is a fight between two forces and the sur- 
vival of the fittest *' (p. 23). On the same page the name of the 
eminent author of the doctrine of phagocytosis is hardly recogniz- 
able under the mask of '* Metechini-Koft." 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891. No re- 
sponse to date. 

N. D. C. HODGES, 
874 BKOADWAT, HEW TOSK 
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THE IMPURITY OF ICE. 



BY CHARLS8 PLATT. 



When we consider the large quantities of ice used annually in 
the United States, especially during the summer, months, when 
drinking-water without ice is indeed a rarity, it seems strange 
that the purity of the ice should so seldom be questioned. On 
the contrary, while many people will exercise the greatest caution 
regarding their drinking-water, the origin or source of their ice- 
supply troubles them not at all. The ice-man brings it, and there 
is no further need of investigation. This feeling of danger on the 
one hand, and perfect security on the other, have been, without 
doubt, due to that peculiar science, ** popular chemistry,'' so 
widely disseminated in various publications of the land, and es- 
pecially in the newspapers of the smaller towns with their '* patent 
imsides *' bristling with various startling items, often of scientific 
import. 

That this theory, once so popular, of the purification of water 
by freezing is not in accordance with facts is hardly worth demon- 
stration ; we will simply state that while water in its crystalline 
state should theoretically be nearly pure, still, owing to its peculiar 
formation in needle-like crystals, considerable foreign matter 
present in the water in suspension may be, and is, mechanically 
held within the mass. 

On the other hand, of late years there has been a revulsion of 
public sentiment, and statements have been made denying that 
water is purified at all by its crystallization. Others have gone 
so far aa to say that certain bacteria thrive best at this low tem- 
perature, and, whilst they may be harmlessly disseminated through 
the water, in the ice they have become concentrated and doubly 
active. This certainly cannot be sustained by any known facts 
regarding bacteriological growth, and yet may have some founda- 
tion in the fact that in the freezing of still water, such as that of 
a pond, or small lake, there is a certain concentration of some 
species of bacteria at the surface of the water, and thus the first 
inch of ice may contain these in increased numbers as compared 
with a sample of water from the same lake. As to the increased 
activity, or indeed as to any vital activity at all of these bacteria, 
this is another question, and yet to be proven. When this ice is 
melted, however, and the temperature of the resultant water is 
raised maybe to the full heat of a summer's day or to that of an 
over-heated room, then we have another problem, that of possible 
decomposition and organic change in these organisms that may 
induce results equal to and exceeding those of the bacteria them- 
sdves. 

We do not mean to say that all bacteria are necessarily killed 
outright by the freezing of the water, — the contrary has been 
proven in many cases, and notably by Dr. Prudden in bis well- 
known experiments with the germs of typhoid fever, ~ but, in this 
as in other cases, the germs were found to be present always in 
decreasing numbers, and in longer or shorter time their vitality is 
lost altogether. Disease has undoubtedly been produced by use 
of ice from polluted sources, and this, too, when mere analysis of 
the ice in comparison with water standards would by no means 
condemn it. But here let us state that we can by no means use 
water standards in the analysis of ice. The standards must be 
much higher, and the analysis must needs be conducted with 
great care in order to arrive at correct results, even in cases 
where the ice may be in a manner contaminated. 

In regard to the preparation of samples for analysis, Wm. R. 
Nichols, in his admirable work on <* Water Supply,'* gives a few 



simple directions that every chemUt will do well to follow. " In 
melting ice for analysis, a fair specimen cake should be selected and 
broken into fragments in a clean place. The fragments may then 
be placed in a wide-mouthed bottle covered with a plate of glass, 
and when enough of the ice has melted to have washed itself, 
this portion of the water is poured away and the remainder, after 
melting, subjected to analysis.'* The same author points out the 
danger of exposing the melting ice to the air, owing to its liability 
to attract organisms from the air itself, thus vitiating entirely the 
results of the analysis. 

In the year 1888, the State Board of Health of Massachusetts 
was directed <* to make a special investigation with reference to 
the pollution of ponds, lakes, streams, and other bodies of water 
used as ice supplies *' in that State. The results of this investiga- 
tion, which was admirably conducted, are of extreme value; as, 
by the systematic methods adopted, they were enabled to secure 
considerable data of general and vital interest to the public as 
well as to the chemist. Fifty-eight sources of supply were ex- 
amined, their chemist making, in all, analyses of seventy-six 
samples of water and two hundred and thirty-six samples of ice. 
The deductions drawn from their work, stated as concisely as 
possible, are as follows: In the formation of the ice the color and 
saline matter of the water is completely removed, and also all 
but 18 per cent of the other impurities. The same cake of ice 
will vary greatly as to quality in different parts. The substances 
in solution are excluded from the ice in much larger proportion 
than are those in suspension. Of the different kinds of ice, classi- 
fied as snow ice, bubbly ice, and clear ice, the two former contain 
a far greater percentage of impurity than the latter, while the 
upper third of the cake in all cases carries a higher percentage of 
impurity than the lower two- thirds. 

Snow falling upon thin ice will cause it to sink, and finally the 
snow will become saturated with water; which, in turn freezing, 
includes within the mass all of its impurities. Then, too, the 
falling snow has already collected from the air such impurities 
as were containei, and those also are to be found in the resultant 
snow ice. The flooding of an ice-field by cutting holes and allow- 
ing the water to spread over the ice surface, there to freeze, gives 
a layer of ice of equal impurity with the water itself; and yet this 
method of rapidly building up the ice-crop is practised to a great 
extent throughout the country. 

That the bacteria are largely to be found in the surface and 
snow ice can be seen by the following figures, arrived at by the 
above mentioned Board of Health. In snow ice was found 81 per 
cent as much bacteria as in the water itself. The ice as a whole 
contained but 10 per cent, and the clear ice but 2 per cent. The 
average results of all the analy.^es made by the Board of Health 
show that the total organic impurities of snow ice amount to 69 
per cent of those of the water, and the organic impurities of all 
the ice except snow ice 12 per cent, while the clear ice contains 
but 6 per cent. The color was entirely removed and the saline 
matter nearly so. 

As mentioned above, the impurity of the snow ice is not due to 
the water alone, but the air as well must be looked to to account 
partly for this great increase of organic matter. 

These figures might tend to give one a feeling of great security 
in using ice, as at first thought the decrease of organic matter in 
clear ice from that originally present in the water itself would 
seem to argue perfect safety in using ice from any ordinary sup- 
ply. The Massachusetts Board of Health, however, carefully 
point out that it is not the number of bacteria alone that is to be 
considered, but their kind, and they insist that no water-supply 
that is not fit for drinking purposes should for any reason be used 
as a supply for ice; and yet how often is this the case; stagnant 
ponds and even sluggish canals receiving their drainage from 
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would lead one to expect. It is especially difficult to fiad suita- 
ble vessels for it. Thin glass in one piece, like test-tubes and 
beakers, does verj well, but thick glass and all Jdnds of cement 
are mostly cracked by cooling; and massive vessels involve the 
waste of a large volume of the liquid in the process of cooling them 
down to — 180** C. With some trouble, however, Liveiug and 
Dewar have succeeded in measuring the refractive index of liquid 
oxygen, at its boiling point, for the D ray of sodium. They used 
a hollow prism with glass faces clamped together and made 
tight at the joints wich glycerine. The refractive iudex so found 
was 1.2286, somewhat less than that of water in the liquid state, 
which, near its boiling point, is about 1.32. 
The density of oxygen at — 182** is 1.124. These figures give 



for the refraction constant, 



= .1265, and for the cor- 



(/^* + 2) d 

responding refraction equivalent 2.024. The mean values of the 
constant and equivalent as found by Mascart and Lorenz for gase- 
ous oxygen are the same as those here given for the liquid. 

Ozone is more easily liquefied than ordinary oxygen, but is 
formed with a storage of energy, and in a concentrated state is 
very explosive. When oxygen, ozonized in a Siemens' tube coojed 
with solid carbonic acid and ether, is passed into liquid oxygen, 
the ozone is dissolved and imparts a deep-blue color to the liquid. 
The boiling point of oxygen is lower than that of ozone, so that, 
as the oxygen evaporates, the strength of the solution and the 
depth of its color increase. The last drop has a steel-blue color, 
and explodes spontaneously with violence. If a glass tube con- 
veying ozonized oxygen be cooled down to — 180° C , or nearly 
so, the liquid ozone may be seen condensing on the sides and run- 
ning down. It has been found impossible to collect the liquid, 
however, for no sooner have two or three small drops run together 
than they explode, shattering the vessel. 

It is certainly remarkable that a substance which, unlike many 
substances which are formed with a storage of energy, is so un- 
stable at high temperatures, should also be very unstable at low 
temperatures. Perhaps its instability may be connected with its 
powerful absorption of light, which is put in evidence by its deep 
color. What the form may be in which its excessive energy is 
stored, we can at present only guess at. Can it be that the three 
atoms, of which its molecule consists, rotate with great velocity 
about their common centre of mass in exceeding close proximity, 
and that a small impulse from without increasing the velocity as 
well as the distance of the atoms suffices to send them off in 
hyperbolic orbits to scatter destruction amongst the other mole- 
cules which they encounter ? This might be the case if the veloc- 
ity of the atoms greatly exceeds the velocity of agitation of the 
molecules on which the temperature depends. 



NEW DISCOVERIES AT BAOUSSfi ROUSSfi, NEAR MEN- 
TONE. 

BY TBI MARQUIS DE NADAILLAT. 

I ENOW of no discovery touching pre-historic times more re- 
markable than those made in the caves of Baouss^ Rouss6, between 
Mentone and Ventimiglia, on the borders of France and Italy. 
These caves were first discovered in 1872 by Mr. Riviere. Since 
that time this learned gentleman has vigorously prosecuted his 
excavations, 1 and they have yielded numerous human skeletons, 
all belonging to the celebrated Cro-Magnon race, who at the end 
of the quaternary period, or perhaps at the beginning of neolithic 
times, ruled not only the south of France, but also all the Mediter- 
ranean shores. It is these same men we meet with under the 
names of Iberians, Ligurians, Sicanians, perhaps also under those 
of Pelasgians and Bert)ers. It is their bones that the brothers Siret 
found in the south of Spain, Professor Sergi in Italy, and Mr. 
Riviere at Baouss^ Rouss6. 

All the bones, wherever found, show a great similitude. They 
are robust, and bespeak an athletic constitution and a large mus- 
cular power. The men were remarkably tall, the crania are doli- 
chocephalic, the tibias platycnemic, but since Dr. Manouvrier's 

1 Thej are related at length in ** L^ Antiquity de rhomme dans lea Alpes 
marltimes.'* Paris, I. B. BalUidre et file, 18S7. 



observations,' we cannot see there an inferior character. Tlie 
cranium of the first skeleton found (an old man) measured 1,590 
cubic centimeters. The cranium of the woman found next to him 
1,450 cubic centimeters; but this last measurement is not quite 
accurate, on account of the decomposed state of the bone9. 

The man had upon his head a net of small shells {Nas9a neriUa), 
and bracelets of shells round his arms and legs. Near him Mr. 
Riviere collected more than 150 stone implements, and also numer- 
ous bones of mammals, birds, and fishes, evidently the food of 
these people. 

New discoveries quickly followed the first ones, and we always 
find a particular mode of inhumation, which. I believe, still exists, 
or lately existed, in some Indian tribes. The tx)ne8 of all the 
adults, after the total decomposition of the flesh, were painted in 
red with the help of peroxide of manganese or other substances 
frequently met with in the different caverns. 

The last excavations took place in Februaay, 1892, in one of 
these caves, named Barma Grande. A communication made to the 
Academie des Inscriptions, March 4, 1892, informed us of the dis- 
covery, at 8 metres below the level of the ground, of three new 
skeletons, a man, a woman, and a young subject whose dentes 
sapientiaB had not yet evolved. They had been buried on a bed 
of cinders, broken fragments of charcoal, remains of all sorts, 
evidently the hearth on which the family cooked their victuals. 
The boy wore a necklace formed of two rows of the vertebrae of a 
fish and one row of small shells. At different points hong pen- 
dants cut out of the canine teeth of stags, decorated with parallel 
striae. The man had also a necklace of fourteen canines of the 
stag, also striated. With the skeletons were found a certain num- 
ber of stone instruments, some of them finely worked, but none of 
them polished, and some bone implements of very groae fabrica- 
.tion. 

The man was very tall, and, if we judge by the length of the 
thigh-bone (545 millimeters), his height must have exceeded two 
metres ' (6 feet 6 inches). The boy, who hJad not yet attained his 
manhood, measured 1.68 metres (5 feet 8 inches). We must also 
remark the extreme wear of the teeth, very apparent already in 
the boy, and which in the man extended to their very root. I 
have already said that the caves of Baouss^ Roussd yielded numer- 
ous bones of mammals, but none of them belonged to the extinct 
species, not even to the reindeer which is found in the south of 
France even at a late period On the other hand, no polished stone 
implement was ever found in these caves. We can therefore give 
these men a pretty accurate date, and place their existence, as I 
have said, at the end of the quaternary or the beginning of the 
neolithic times. One cave remains as yet unexcavated. It be- 
longs to the Prince of Monaco. Orders are given that the excava- 
tions shall begin next spring. If they produce anything of inter- 
est, I will not fail to report them to the readers of Science. 

Rongemont, Sept. S. 



THE PREVENTION OF CHOLERA A6IATICA. 

BY HUQH HilMILTON, M.SC., M.D. 

The symptoms of cholera are so well known that it is a matter 
of common knowledge ; however, to make the subject plain, it is 
very similar to Cholera Morbus, well known to every American, 
which is due to indigestion and disorder from the eating of im- 
proper fruits or too large amounts of perfect raw fruit. In 
Cholera Asiatica there is vomiting, purging, chill, sweat, death 
in a longer or shorter period. When Cholera Asiatica is epidemic, 
many of these lesser complaints of the digestive apparatus pass 
under its name, and, as a consequence, many remedies seem to 
cure the disease, which in fact is probably not Cholera Aaiatka 
but Cholera Morbus, which is bad enough. 

s Dr. Manoavrier has shown that platjonemia is produced by long and 
hard work continuously acting on the muscles of the leg. It Is found to a 
large extent in hard wafers, in populations living near the mountains. It is 
more frequent in men than In women; and it very rarely, if ever, exists in 
children. 

s The state of the bones precluded any accurate measurement, and com- 
parison, when we reach these extreme heights, is very difficult. The Museum 
of Paris possesses the skeleton of a giant who measured 8.14 metres, and 
whose thigh-bone measured 568 millimeters. 
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Bat to the science of the subject. The cause of Cholera Asiatica 
is the bacteria, or vegetable fungus, found in the body of those 
dead from the disease and in the ejections and dejections of those 
afflicted with it. These bacteria belong under the head of those 
peculiarly fatal to mankind. It assumes the shape of a comma, 
i.e. (,)t or an S-shape. It belongs in the class Spirillce, i.e., 
S-sbaped, but has been described by Professor Koch as Komma ba- 
cillus, ^ Now this comma hacilliM is found in the intestines of fresh 
cholera-corpses and in the dejections of those ill with the plague. 
This being the source of the disease, although not its origin, we 
readily see that we must study its habits of propagation; its 
physical characteristics upon certain organic matter; its behavior 
on living material. Then we can scientifically regard its preven- 
tion. 

It grows quickly upon a surface of gelatinous substances, and 
renders it after a while fluid. Looked at by a strong glass, capable 
of magnifying it 100 diameters, it looks like a funnel-shaped ring 
curled upon itself at the edges, if the gelatine or glue has been 
stock with a need le. ' Upon the smooth su rf ace of gelatine it has a 
rosy shimmer. It requires a heat of the human body to grow, that 
is, 98.5^ F. (87i^ C), so that it will not propagate at ordinary tem- 
peratures of the room. It grows on potato parings and pieces of 
bloody meat at 80«^ to 40** C. (86** to 104<> F.), at 16<> C. (61 *» F.) 
it ceases to grow, at 10^ C. (50^ F.) it exists, i.e., is not killed 
completely.* Just here the nature of heat and cold may be no- 
ticed. Cold, agreeably with most vegetable seeds or spores, 
merely places them in a state of non* germination, particularly if 
dry; instances are easily brought to one's mind in a crude way by 
the vitality of the wheat, barley, rice, etc., exposed to excessive 
cold, while in a congenial temperature and moisture they grow. 
Heat, however, when applied to the boiling point, destroys all 
germination ; because it is a rapid method of degeneration. Fur- 
ther, this comma bacillus is aerobiCy i.e., requires air or oxygen 
from the atmosphere to live. The bacilli are divided into classes 
that are ayio-aerobic, semi-ana-aerobic (?), and aerobic, meaning 
without atmospheric oxygen ; sometimes requiring oxygen and 
sometimes not free oxygen; the last as we have above stated. 

The method of discovering this commabacHlris in the dejections 
next engages one's attention. It is easily cultivated under aseptic 
conditions upon a gelatine surface exhibiting the characteristics 
spoken of above. It is colored by the method known to all bac- 
teriologists, that of Professor Gram. 

Solution No. 1, a, watery solution of aniline oil; &, saturated ac- 
;oholic solution of Gentian violet, a is made as follows : — 

Aniline oil, one (1) part ; 
Distilled water, twenty (20) parts. 

Filter. To the clear filtrate (it must be shaken and filtered until 
rJear) add 5 parts of the 6, i.e., saturated alcoholic solution of 
Hire Gentian violet, to 100 parts of a, aniline water, made above. 
After drying on a little piece of ^lass, the dejecta of a patient 
ick with Cholera Asiatica spread very thin, and then immersing 
t in the solutions, mixed as above, for three (8) minutes, and 
ben for three (3) minutes more in a solution, 2, made as fol- 
ows : — 



) solution 
2 



Iodine, one (1) part. 

Iodide of Potassa, two (2) parts, > 

Distilled water, three hundred (300) parts. ) 
intil all color seems to disappear; then dry the little glass and 
lew onder a microscope to 1,000 diameters; the comma bacillus 
rill be larger than an ordinary comma (,). 

When we really find this comma bacillus, then the patient has 
\ie epidemic cholera. Upon this fact is founded all the advance 
1 our treatoaent of it. Here the scientific value of hygienic and 
initary regulations becomes apparent. Pardon me just here for 
*ferring to the recent work of Professor L. Brieger, the president 
f the Medical Section of the Imperial Institute for Infectious Dis- 
ises at Berlin, Germany, upon the immunity from the fatal 
ffects of Cholera Asiatica which he has been able to produce in 
uinea-pigs. The microbes of cholera, technically culturesy were 

1 B«rL Klin. Woohensohr., 1884, Nos. 81, 32, and 8»>. 

3 Dr. Ourl Chinther't Bakterol: Leipzig, 1890. PI. yiii.. Fig. 4V. 

> B«kterol: DlAgnos: Bisenberg, Hamburg, 1891, p. 266. 



raised on agar* agar gelatine, put into peptonized meat-broth, and 
kept upon ice several days, then injected into the Guinea-pigs, 
about four cubic centimeters, for five or six days successively, 
when they could withstand the cholera cultures which, when given 
to other unprotected Guinea-pigs, quickly produced death.* Of 
course, this immunity of the mammal, Guinea-pig, presents a 
vista of relief by protection similar to that given to us by vaccina- 
tion from small-pox, and promised by ''Koch's tuberculin*' in 
the treatment of consumption (Tubercular Phthisis). We look 
forward to that day of scientific medicine. 

The careful, methodical German has been directed by bis im- 
perial officers to be very careful in personal hygiene and to ob- 
serve to the letter the regulations in the case of those sick from 
Cfiolera Asiatica, while the doctors have been compeUed to care- 
fully examine each case by the methods above given, and, if un- 
able to do so, to send some of the diarrhceal fluids to the district 
police stations to be examined at once at government expense — 
so careful are they to determine what the disease really is. Then 
the patient must be isolated, his nurses rendered strictly a-septic 
before being allowed to leave the apartments, all the attendants 
to be washed in solution of carbolic acid twice daily, and the 
patient too. No eating, drinking, smoking, or anything in con- 
tact with the mucous intestinal tract, such as mouth or nose, al- 
lowed in anyone except under strict anfi-sepsis. 

By this means it has been possible to prevent the spread of the 
disease to another case, if discovered in time. This element of 
unwell^ but not t//, persons with Cholera Asiatica is the problem; 
the half-sick ones damage to the utmost hygienic arrangements, 
and bring disgrace on the attempts of '^ State'* medicine to pre- 
vent its spread. This brings one to the application in a more ex- 
tended sense of isolation or detention in quarantine of numbers 
of people. This is a troublesome problem to successfully solve; 
it is now taxing all the wit and wisdom of our land. We trust it 
may be successful. 

* The best disinfectants are: — 

1. Lime-water; a quantity equal to the amount of the stool and 
allowed to cover and remain upon it one hour. 2. Chloride of 
lime (small boxes) ; two tablespoonfuls on each stool and allow 
to remain on it twenty minutes before cleansing the utensils, then 
washed with lime-water. 8. A soft soap of potash, mixed with 
5 per cent of crude carbolic acid solution. This to be used for all 
vessels, clothes, clothing, both body and bed. 4. A one per cent 
solution of carbolic acid for bodily bathing of patient and nurses. 
5. Daily scrubbing the floor and furniture with lime-water, and 
two hours afterward with a one per cent carbolic acid solution in 
the patient*s room. 6. A boiling of an hour of all clothing. 7. All 
the shoes, effects, etc., in the room of a patient either afflicted or 
dead from Cholera Asiatica shall be disinfected and not used for 
ten days. 

The conclusion of the matter is: — 

Live carefully ; keep away from those afflicted with the disease, 
except specially protected as aforesaid; keep clean; isolate the 
patient and his attendants. 

Harrisburg, Penn., Sept 18. 



FLORIDA PITCHER PLANT. 

BT CHABLBS B. PALMER, A.!!], OOLITMBUS, OHIO. 

Among the many curious and interesting objects which came 
under my notice during a residence of several years in Florida, 
none interested me more than an insectivorous plant {Saracenia 
variolaris) which is common about Orange Heights, in eastern 
Alachua County. I have no reason to suppose that it is limited to 
this locality, but this is the only place in which I have observed 
it. It is a modest plant, seven or eight inches in height, growing 
in damp situations among the coarse grass of the pine woods. 

It bears a single radical flower, the most striking feature of 
which is the style, which expands into a broad umbrella, entirely 
enclosing the flower. But it is not of the flower, but of the 
pitcher-like leaf that I wish to speak. 

* Deutscb. Med. Woohenscbr., 1892, No. 81 (Aug. 4, 1892). 
^ Regalatlons of MinUter of Interior, Germany, Aug. 1, 1882. 
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WheD the young leaf first makes its appearaDce, it is spatulate 
in form, with a simple notch on one side near the end, ranging 
upward at an angle of about 45 degrees. As the plant grows, 
the sides separate, forming a tube, while the notch increases in 
size and rotates in direction, until it becomes an ample opening 
ranging downward at an angle of about 45 degrees. At the same 
time the end of the spatula enlarges into a dome-shaped hood, 
the upper lip at the opening projecting well forward and down- 
ward over the lower. The tube is largest at the top, narrowing 
gradually to a point a short distance above the ground. The 
front or open side of the tube has a narrow rib, the rest of the 
circumference being round and smooth. 

Being unable to find in botanical literature any adequate ac- 
count of the manner in which this plant performs its remarkable 
functions of catching and devouring insects, I was led to make 
the study myself. Placing several of the plants in flower-pots 
for continuous observation, dissecting numbers of others in the 
woods almost daily, and continuing these observations during 
several different seasons, the little pitcher has come to seem like a 
familiar friend, and has yielded me an amount of pleasure and 
satisfaction that would seem incredible to any but a lover of na- 
ture. 

If one were to say that he had seen a tree which could catch 
and eat squirrels, rabbits, field-mice, etc., he would be set down 
as a bungling imitator of the celebrated Baron ; but here is a frail 
plant which we tread upon unnoticed, that actually captures, de- 
vours, and digests number of animals endowed with much greater 
activity, and doubtless with higher powers of perception, than 
any mammals. 

If the plant has any odor attractive to insects it is not percepti- 
ble to human olfactories. But when near the opening they seem 
possessed with a desire to enter, and the way is open and easy. 
At the edge of the opening they are seen to sip a secretion of the 
plant, and immediately hasten on to the interior. Here some of 
them will continue to eat ravenously until they are seized with a 
sort of palsy, causing them to tremble violently, release their 
hold, and fall into the liquid at the bottom of the tube. Others, 
after entering the dome, become frightened and endeavor to es- 
cape. And here is discovered one of the remarkable features of the 
plant — an arrangement clearly intended to deceive the unlucky 
prisoner. The hood projecting over the opening forms a dark 
background, while the opposite side of the dome is brilliantly 
lighted by means of more than a hundred transparent spots or 
windows. Just as a bird which has entered a room by a dark 
passage, beats against the window-pane, so the poor insect ex- 
hausts bis strength at the windows of his prison, and finally falls 
exhausted — literally **in the soup." 

The bath seems to cure their palsy, for they invariably struggle 
vigorously to escape by climbing up the side of the tube. But 
the effort is vain. It seems remarkable that insects which walk 
upon glass and other smooth surfaces at will can make no prog- 
ress here. The inner surface of the tube has a wonderfully 
smooth feel, and under the microscope is seen to be covered with 
very fine hairs forming a nap in the downward direction. About 
half-way up the tube there is a change in the appearance. It 
looks as if the lower part were wet and the upper dry, but the 
microscope shows that the appearance is caused by a different 
arrangement of the hairs on the surface. On the upper half, 
they appear like bundles of grain with the ends well spread. The 
purpose of this arrangement is not apparent; but having on one 
occasion found a larva at the half-way point, it occurred to me 
that possibly certain species had feet able to traverse the lower 
half, and such would be stopped by the different arrangement 
above. However this may be, the insect which once enters this 
doubly and trebly guarded prison "leaves hope behind/* Even 
when rescued, he seems unable to resist the temptation to taste 
again the insidious nectar which leads him to his doom. Cut 
away the hood, and let a blade of grass down into the tube. A 
half-dead fly climbs eagerly out. Too weak to fly, he can be 
handled at will. Place him on the outside of the tube, an inch 
or more from the opening, with head turned away from danger. 
He staggers forward a few steps, stops and considers, then like 
the confirmed toper in front of a saloon, turns around and goes 



back for one more drink. At the first taste, he becomes crazed, 
sips ravenously till the tremens comes on, and drops him down to 
certain death. 

The number and variety of insects disposed of by a single plant 
is astonishing. Every order is represented. One would think 
that a grasshopper, large enough to reach across the tube and 
almost close it up with his body and long legs, would have fimall 
excuse for being in such a place. But there he is slowly disBolT- 
ing. Beetles, moths, larvae of numerous kinds, including large 
woolly caterpiUers, all go the same way. The hymenopiera are 
represented by ants, but I have never found any species of bee, 
though I have searched diligently for that special purpose. 

The statements of certain botanists that the pitchers are "half 
filled with water containing drowned insects/* and that *' it is dif- 
ficult to believe that they have any connection with the economy 
of the plant,** need revising. A chemical analysis of the fluid ii 
wanting, but it is a secretion of the plant and not rain-water. 
The construction of the plant makes it impossible for rain to en- 
ter. Furthermore, I have seen a plant which had been cut off at 
the root send up a new leaf, mature its pitcher, secrete its fluid, 
and begin business, during a period in which no rain had fallen. 

In every healthy pitcher may be found insects still alive and 
struggling; others dead ; others farther down in the mass, coarselj 
broken up ; and at the bottom only a pulp. The fact that the eljtrt, 
mandibles, and other hard parts of beetles, are dissolved withtbi 
rest, shows that the plant has remarkable digestive powos. 
Unlike animals, it has no means of rejecting unsuitable portions 
of food. Everything goes. The front door is always open, there 
is no back door, all sorts of visitors enter, none escape, every shred 
disappears. 

CURRENT NOTES ON ANTHROPOLOGY.— XV. 

[Edited by D. G. BrinUm, M.D., LL,D,1 

The Antiquities of Catamarca. 

Among the mysterious civilizations of the New World which 
were extinguished before the arrival of the Europeans, that of 
the Province of Catamarca, in north-western Buenos Ayree, is not 
the least ditficult of solution. In this region, over an area aboot 
four hundred miles square, the vestiges of a dense popalation are 
numerous, and there are abundant proofs that there prevailed a 
stage of culture definitely above that of the Pueblo dwellers of 
New Mexico. The ruins of stone-built structures are abundant 
and are the only instances of such that we find east of the Andes 
in the whole of South America. They begin at a height of twelve 
to fifteen thousand feet, and continue down to the mesas and 
plains of the lowlands. From their positions and plans most <tf 
them were evidently defensive works, occupying points of van- 
tage, and with walls three to five feet in thickness. The en- 
trances are concealed or sometimes none exist, ladders havmg 
evidently been used by the inhabitants. They were acquainted 
with the use of copper, gold, and silver, made excellent pottnr, 
wove fabrics with skill, cultivated maize extensively, and buried 
in mounds. 

An interesting but brief notice of these remains is published bj 
Francisco P. Moreno in the *' Re vista del Museo de La Plata." 
1891. He considers the remains are anterior to the conquest of 
the country by the Incas about 1450. This is probable, bat it 
would not militate against the evidence I have brought forward in 
my <* Studies of South American Languages,** p. 54, that the na- 
tives of Catamarca were themselves of the same blood and lan- 
guage as the Incas. 

Central- American Languages. 

The Empress Catherine II. of Russia at one time planned pub- 
lishing specimens of every language on the face of the globe, but 
lost interest in her scheme, and dropped it before completion. 
When at St. Petersburg a year ago, I inquired about the materia] 
collected by her orders, but left unpublished. The Librarian of 
the Imperial Library could give me no information aboot it. 

Now, part of it arrives in a publication from Costa Rica enti- 
tled ** Lenguas Indigenas de Centre- America en el Siglo XVni. 
MS. del Archivo de Sevilla. Publicada por R. F. Guardiay Jion 
Fernandez Ferraz. 1892." The editors do not state, and do not 
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seem to be aware, why these twenty-one vocabularies were col- 
lected by a priest in 1788 ; but I have no hesitation in attributing 
them to the desire to comply with the wishes of the empress of 
the Russias, and am sure it could be readily shown. 

Their publication is praiseworthy, and carefully made; but it 
does not offer any new material on Central- American dialects in 
the sense of new stocks. Two of the Maya dialects, the so-called 
Pupulaca and Subinha, are slightly different from those already 
known; and the language termed '^Lean y Mulia *' is the same as 
what we know from other sources under the more appropriate 
name Xicaque. The vocabularies include the Chapanec of Chiapas 
and several Costa Rican dialects, though the majority are branches 
of the Maya family. 

An Anatomical Criterion to Distingnish Male from Female 

Skulls 

It has long been most earnestly desired to discover some ana- 
tomical feature which would enable us to distinguish the skulls 
of the sexes. Two years ago Virchow declared that all alleged 
modes of differentiation so far discovered were worthless. Very 
lately Dr. Thiem-Cottbus, in the '*Archiv ffir Klinische Chirurgie,'* 
Band 37, describes what seems a satisfactory craniological cri- 
terion of sex. 

The OS tympanicum forms part of the posterior wall of the 
glenoid cavity of the inferior maxillary, and also closes in front 
and below the bony meatus of the ear. It arises perpendicularly 
from the petrous portion of the temporal bone posteriorily, and 
turns backward, in the woman at about half the height of the 
mastoid process, but in man at a less height. In the male, the 
bone developes a sharp edge, which divides to form the sheath of 
the styloid process; but in woman this sharpened edge does not 
exist, the bone is rounded into a tubercular form, and the fossa is 
shallower and flatter. 

Thus, in the male this fossa-tympanico-stylo-mastoidea is small, 
and the posterior wall of the glenoid cavity extends so deep that 
it is not possible for the condyloid process to slip over it. In the 
female, it is so much more spacious that this feature alone will 
serve to distinguish the crania of one sex from the other; and it 
also explains the surgical fact that luxation backward of the in- 
ferior maxillary is observed only in women. 

An Etruscan Ritual Book. 

Before Rome was founded, the powerful federation of the 
Etruscans had spread an advanced civilization over central Italy, 
capping her hill- tops with fortifications, whose impregnable walls 
still bid defiance to time. But by the beginning of our era, the 
Etruscan people, and language and religion, had disappeared, 
leaving no testimony but their tombs. From these some five 
thousand inscriptions have been copied, but they tell us little. 
Not a single word of the language has been identified beyond per- 
adventure. 

The Etruscan religion profoundly modified that of Rome. They 
were a literary people, and in very early times wrote numerous 
religions books. These are referred to by Livy as works of di- 
vination, fatales libriy and by Cicero as books of ritual. Eirusco- 
rum rituales libri, or as Etruscan documents, ckartce Etrunoce; 
and even in the latter*8 day, they were in use by the Roman 
priesthood. 

It seems an incredible piece of good fortune that one such 
Etruscan Ritual Book should turn up in fair preservation in the 
year 1891; but such seems to be the case. Two or three centu- 
ries, B.C., a mummifier of Alexandria bought a lot of waste paper 
and old rags for use in his business, and employed some of it in 
wrapping the corpse of a young lady. About 1849 her mummy 
was brought to Austria, and last year in her wrappings this 
Etruscan book was identified by Professor Krall. The Vienna 
Academy of Sciences has undertaken its publication, and oil its 
appearance I shall return again to its curious history and char- 
acter. 

Ethnography of the Finns. 

One of the most interesting questions in the ethnic history of 
the north of Europe is that concerned with the origin and migra- 



tion of the Finns. They are ancient settlers, as they were known 
to the Romans of the time of Tacitus as dwellers on the Baltic 
Sea. In lang^iage they are first cousins of the Magyars of Hun- 
gary and also of the Samoyeds of Siberia. Indeed, some main- 
tain that their name ** Suomi " is from the same radical as 
**Samoyed." 

Those resident in Finland proper rarely show any marked Mon- 
goh'an appearance, as I can say from personal observation ; but 
their strain is deeply Aryonized. A much less familiar branch 
of them are the Sirieni or Syr'anen, who dwell in north-eastern 
Russia, on both slopes of the Ural Mountains, extending east to 
the valley of the river Ob. on which the town of Muji is one of 
their prmcipal resorts, in latitude 65** north. 

This group has been carefully studied by M. Stephen Sommier, 
whose volume, ** Sirieni, Odtiacchi e Samoiedi deH'Ob," appeared 
a few years ago in Florence. From numerous anthropometrical 
measurements he carried out, he satisfactorily showed that the 
Sirieni are Germanized Finns, quite like their relatives on the 
Baltic, and differing widely from the Ostiaks and Voguls to the 
east. It is probable, indeed, that the Sirieni, who are much given 
to trading and wandering, are an offshoot of the western branch 
of the stock, rather than the eastern. 



NOTES AND NEWS. 



The sixth annual convention of the Association of American 
Agricultural Colleges and Experiment Stations will meet in New 
Orleans, La., on Nov. 15, as announced by the chairman of the 
executive committee. Titles of papers should be sent to C. F. 
Atkinson, Auburn, Ala., before Oct. 1. It is proposed to discuss 
the different subjects assigned to station workers for the Colum- 
bian exhibition. 

— A timely book is " The Career of Columbus," by Charles 
Elton, M.P., announced by the Cassell Publishing Company. 

— Professor D. S. Margoliouth of Oxford has undertaken to 
translate the great Arabic geographical dictionary. 

— G. P. Putnam^s Sons are about to publish a new edition of 
Professor F. W. Taussig's ** Tariff History," enlarged by about 100 
pages of new matter, incftiding a discussion of the McKinley 
Bill. 

— Francis P. Harper will publish shortly a new and important 
edition of Lewis and Clarke's ** Expedition over the Rocky Moun- 
tains/' on which Dr. Elliott Coues has been engaged for some 
time. He is specially fitted for the task, and the index to this 
faithful reprint of the Philadelphia edition of 1814 will be of great 
scientific value. 

— Harper & Brothers will soon publish an interesting work by 
Walter Besant, entitled ** London," which will not be a history of 
the city as a body politic, but the story of the life of the people at 
different periods from the earliest historical records to the times of 
the Georges, and will be fully illustrated. 

— Edward Stem & Co., Philadelphia, will publish at once **In 
Arctic Seas," by Dr. R. N. Keely, in which the author, who ac- 
companied in the capacity of surgeon the West Greenland Expe- 
dition last summer, gives an account of the incidents of the voy- 
age of the **Kite," conveying Lieutenant Peary's party to McCor- 
mick's Bay. 

— On Sept. 1, TJie Open Court (Chicago, III.) began the publi- 
cation of a series of articles by Mr. Charles S. Peirce, to be enti- 
tled ** The Critic of Arguments." (The word critichere means an 
art, like logic,) This series will be devoted to a critical and his- 
torical discussion of the methods of reasoning. Mr. Charles S. 
Peirce is one of the most distinguished scholars and mathemati- 
cians of which America boasts. But especially in the depart- 
ment of modem logic has bis work contributed, perhaps more 
than that of any other living investigator, to the permanent ad- 
vancement of science. The results of his thought are, however, 
for the most part locked up in the proceedings and reports of 
learned societies, and now for the first time, in The Open Court, 
are they to be presented in a less rigid and technical form, and 
made accessible to all who place a value on right thinking. 
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ANCIENT MEXICAN HERALDRY. 

BY AGNBS CBANS. 

There can be no more striking instance of separate evo- 
lutions on the same plane of thought in different grades of 
culture than the independent development of a system of 
heraldry, or ** armory" as it should be rightly called, in 
the western hemisphere by the aborigines of ancient Mexico 
long anterior to the epoch of the Spanish Conquest in 1521. 
It was based, like the heraldic y stems of Europe, on per- 
sonal distinction in battle, which seems to have been origi- 
nally the sole source of ennoblement among all people, and 
possessed the same intent to blazon forth personal exploits 
and record individual achievements. 

It may seem a strange anomaly to refer to the ** coat ar- 
mour" of painted warriors not overburdened with clothing, 
adorned with labrets, nose-crescents of gold and other bar- 
baric ornaments, whose personal prowess in warfare was ex- 
erted to capture their enemies alive in order that they might 
be offered as living sacrifices to the gods of the victor in the 
combat. Yet we have the authority of Logan, the historian 
of the ** Scottish Gael," for the statement that so late as 1644 
the Highlanders under Montrose fought divested of most of 
their clothing at the battle of Tipperniuir. It is equally true 
that the war-shields and gala-shields of the ancient Mexican 
warriors were ** charged," in many instances, with ** ani- 
mate designs " and various emblems recording the gallant 
deeds of arms, of the individuals who bore them, and the 
distinctions and ^* augmentations " granted them in recog- 
nition thereof by their so-called ** emperor" or chief-priestly 
ruler. In others, again, they carried phonetic symbols 
rudely expressing the name and rank of the owner, like the 
** canting arms" or armes parlantea which formed the 
larger proportion of the early coats in European heraldry 
with as great an effect as the spear in the much discussed coat 
of Shakespeare, the padlocked heart of the Lockharts, the 
four emblazoned hands of the Quatermaines. the three cocks 
of Cockaigne, and the whelk shells of Shelley. A similar 
canting-shield was carried by the leader of the Tlaxcallan 
forces which accompanied Cortes on his way to Tetzcoco. It 



is depicted in a native chronicle as exhibiting a monstrous 
face with eyes borne on the palms of severed bands and 
belongs evidently to the same category. The name of this 
Tlaxcallan ruler, Maxixcatl, is expressed in the same pictorial 
record by the hieroglyph of an eye on the palm of a hand, 
and the symbol for water which yields in tbe Aztec or 
Nahuatl language the elements ma, tor, atl from matU, band; 
ixtli, eye ; and atl, water. It is obvious that tbe elements 
maix are conveyed by tbe eyes on the palms of the severed 
hands on the shield to which we refer. 

Much that is both interesting and suggestive on this sub- 
ject will be found in the remarkable memoir ^' On Ancient 
Mexican Shields," from which this example is taken, con- 
tributed by Mrs. Zelia Nuttall, special assistant in Mexican 
archaeology of the Peabody Museum of Cambridge, Massa- 
chusetts, to a recent issue of the '* Internationales Archir 
far Ethnographie," Vol. V., Part I., 1892. It gives full 
details with colored illustrations of the heraldic devices on 
war-shields and gala-shields borne in religious dances as 
figured in various native MSS. and Codices, described iu 
the Spanish inventories, or df^picted on ancient Mexican 
shields still preserved in the museums of Mexico City, 
Vienna, Stuttgart, London, and at Castle Ambras in the 
Tyrol. The supplemental accounts derived from native 
sources and old Spanish chronicles of the system of rewards 
granted by the chief ruler to successful Mexican braves in 
savage warfare are of special interest and value. 

This system was, to say the least, peculiar. The neophyte 
went forth to battle clad in white raiment, with a blank 
shield. On capturing an enemy alive he was granted the 
privilege of painting his body yellow, his face red and bis 
temples yellow, and the right to wear a colored uniform and 
a shield to match his war-paint. The Mexican war-shield 
was round, like the Highland Targe 

' * Whose brazen studds and tough bull hide 
Had death so often dashed aside," 

and described by bards more ancient than Sir Walter ScoU 
as painted red, spotted, varied, or chequered. In Old 
Mexico the capture of two foes was rewarded with a more 
elaborate costume, a gold yacumetz or nose-crescent and a 
shield decorated with feather pellets. The warrior who 
took three prisoners alive received a wooden shield with a 
boiler of blue, the royal color, or one displaying parti-col- 
ored stripes with a fringe attached to it Further captures 
were rewarded with ornaments of gold, or precious stones, 
and the images of these quartered on the shields '^ in aug- 
mentation " record the nose-crescents and labrets won and 
worn by those who had performed such signal deeds of 
valor. ^ One shield bears four, and another ten of these de- 
signs which present some resemblance to the tbirty-seven 
crescent shaped ornaments of beaten gold adorning the mag- 
nificent feather headdress of the time of Montezuma described 
by Mrs. Nuttall in the first number of the first volume of 
**The Peabody Museum Papers." They recall, also, the 
buckles considered by recent authorities on European 
heraldry as a military badge, one of which is actually borne 
on the shield of the Pelhams, Earls of Chichester, to com- 
memorate the ancestral share in the capture of King John 
of France at Poictiers. In the same manner a negro's head 
is quartered on the family shield of a ** highly well-bom" 
German family as a record that an ancestor took prisoner a 
black princess during one of the crusades. 

' It would be iDterestiDff to know if the additional labrets and aotr 
cretoents were quartered on the shield because of the personal InconTenleBM 
of wearing more than one of these distinctions. 
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Thus, simultaneously with the knights of old in Europe, 
the warriors of ancient Mexico ** obtruded the blazon of 
their exploits on their company." Mrs. Nuttall gives the^ 
Aztec word totopalitoa as the equivalent of **to blazon 
forth or proclaim one's own praise, '* and states that the 
Nahuatl word for gala-shields was totopchimalli. It is 
further evident from her researches that the ancient Mexican 
shields proclaimed their owner's achievements as effectually 
as the *' coat of seas strown with palm-clad isles'' granted 
to the great navigator, Columbus, the towns with spires and 
belfries" of the conquering Cortes, and the ** augmenta- 
tions " and ^^ supporters " granted to the father and all the 
descendants of the African explorer, Captain John Speke — 
running water superinscribed ** Nile," with a crocodile for 
crest, and a crocodile for dexter and hippopotamus as sin- 
ister supporters. As a modern example of recognition of 
noble achievements in the less adventurous paths of science 
we may cite the bizarre shield of Sir John Herschel emblaz- 
oned with the astronomical sign of the planet Uranus, ** a 
forty-foot reflector, "observer's house, and other parapher- 
nalia. It may be added that the gruesome emblems por- 
trayed on the shields borne by the chief-priestly warriors of 
the Aztecs were as significant of official functions as the 
mitre so often quartered in our episcopal arms. 

Many of the heraldic emblems of the ancient Mexicans re- 
call those of Europe — '"the eagle's claw on an azure field 
borne by the sub-chiefs known as the *' daring eagles," blue 
serpents on a red field, the tiger's leg shield the insignia of 
an order of chivalry carried only by the daring oceolotl or 
tigers a '^ crack corps " clad in oceolotl skins. There is the 
death's head shield of the '* emperor" Tizoc, the allusive 
feather pellet shield of the war god, Huitzilopochtli, bearing 
reference to his mythical origin from a tuft of humming- 
birds' feathers; the shell on that of the hero-god, Quetzal- 
coatl, which reminds one of the three escallops quartered on 
the coat of Darwin. The cross, often quartered on the shield 
of Quetzalcoatl, was symbolical to the native mind of winds 
blowing from the four quarters of heaven. In Mexico, we 
are told, the gods were represented with emblematic shields. 
The rain-god, Tlaloc, with a water-lily on a green field, the 
death goddess with cross-bones on a red field. This is not 
altogether surprising for, in many instances, they were the 
deified chief-priests and supreme war-lords of bygone genera- 
tions. In this connection we may recall the fact that coat- 
armor was assigned to the Saviour and the twenty six quar- 
terings emblazoned on an escutcheon in Mayence cathedral, 
and also the coats *' granted to ennoble" the disciples by 
European heralds. (1.) 

There is Mr. H. H. Bancroft's authority for the statement 
that Montezuma bore into battle *'a banner with the strange 
device " of an eagle with beak and claws of gold swallowing 
a serpent, on an azure field. This was perhaps the first in- 
stance of "' spread eagleism " on the continent of America. 
It was emblematic of the myth concerning the foundation of 
the peublo of Tenochtitlan in the valley of Mexico, and the 
design still forms the national arms of the modern republic 
of Mexico. 

Animal designs are of frequent occurrence, and, like many 
of those employed by European heralds, are just as great a 
puzzle to the bewildered zoologist as the live lions at *' the 
Zoo " to that sceptical official of the Herald's College who 
said he had ** tricked " too many lions in his day not to know 
the real animal when he saw it. One of the most remarka- 
ble of the Mexican emblems is that of the blue monster out- 
lined in strips of beaten gold, rampant on a rose-red field of 



the beautiful feathers of the roseate spoon* bill {Platalea 
ajaja)^ the use of which was restricted to the decoration of 
idols and supreme rulers. This fine shield was rediscovered 
by Mrs. Zelia Nuttall last summer, preserved, with other ob- 
jects, in a case labelled *' Transatlantic and Oriental curiosi- 
ties," in the castle of Ambras, near Innsbruck, in Tyrol, 
where it has found a home for the last three centuries. This 
historical shield has been clearly identified by her as that 
described in the Spanish Inventory of 1596, which formerly 
belonged to the Archduke Ferdinand of Tyrol, and as one of 
the shields presented by Cortes to the Emperor Charles V. 
It bears traces of the former existence of a fringe of the long 
tail-feathers of the Quetzal, the use of which was also re- 
stricted to supreme rulers in ancient Mexico. The device, 
which is accompanied by the native picture signs for fire 
and water, may represent either the blue oceolotl or the 
Ahuitzotl, a fabulous aquatic monster dreaded by the Mexi- 
cans. It bears a striking resemblance to the ** heraldic wolf " 
of the twelfth and thirteenth centuries. The shield is cer- 
tainly a gala shield, and could only have been used by a 
war-chief of the highest rank. It is the best preserved ex- 
ample extant, and, to quote the exact words of our authority, 
is ^' the only one possessing a valid, if shadowy claim, to be 
that shield of Montezuma, which documentary evidence 
proves to have once formed part of the famous collection of 
historical armor of the Archduke Ferdinand, nephew of 
Charies the Fifth." 

Another shield of wood, inlaid with turquoise and shell 
mosaic, was also found at Ambras. Since attention was 
called thereto by a communication addressed by Mrs. Nut- 
tall to the Anthropological Society of Berlin {Zeitachrift fur 
Ethnologie^ 1891, p. 485), this valuable relic has been re- 
moved to the Imperial Ethnographical Museum of Vienna, 
which also contains the historical piece of ancient Mexican 
feather work which Mrs. Nuttall has elsewhere shown to be 
a royal diadem or head-dress of the time of Montezuma, 
although it was originally described as a standard or banner 
by the late Professor F. von Hochstetter, who first recognized 
its value and ensured its preservation. 

The centre or boss of a second specimen of an inlaid tur- 
quoise mosaic shield is exhibited in the Christy collection in 
the British Museum, where it is named, on what authority 
is not known, a Mexican calendar; but Mrs. Nuttall is enabled 
to state from personal examination that it is not a calendar, 
and bears none of the symbols of the Mexican year. In all, 
Mrs. Nuttall's industry and acumen have resulted in the 
accumulation of figures or descriptions of hundreds of Mexi- 
can shields from native and Spanish sources. Not more than 
six specimens are actually known to be preserved in the 
museums of the world. Her researches throw fresh light on 
the status of the ancient Mexicans and their somewhat bizarre 
semi- civilization. 

Colonel Garrick Mallery, in his interesting work on *'The 
Pictographs of the American Indians," reproduces native 
representations of North American Indian chieftains on the 
**War Path," carrying shields bearing the totem of the 
tribe, a very useful distinction when different tribes unite in 
raiding, as we know to be still the custom. We believe, 
however, that Mrs. Nuttall's memoir on ** Ancient Mexican 
Shields" records the first evidence of heraldic emblems 
borne in the western hemisphere ** as boastful records of in- 
dividual achievements." We are not aware that any evi- 
dence has been discovered of the hereditary use of heraldic 
devices in ancient Mexico, although there are frequent 
references in her various and important publications to native 
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genealogies accompanied by poi*traiU of pilhtuz =the beads 
or founders of large families as found recorded in native 
MSS. It is more probable that in a state of serai- barbarism 
individuals had to earn and win their own distinctions. No 
hereditary surnames were in use among the Mexicans ante- 
rior to the Spanish conquest. It is stated in a recent treatise 
on European Heraldry^ that some of the peasants of the 
Jura Mountains did not possess them so late as the Election 
of 1789. We learn from the same authorities that surnames 
did not come into general use in Europe until after the 
second crusade of 1147, which gave such an impetus to the 
bearing of coat armor and heraldic insignia in general. In 
this regard it is interesting to note that it was to the inter- 
tribal wars waged in Mexico solely for the purpose of secur- 
ing human victims for religious sacrifices that we can trace 
the development of Mexican heraldry. The independent in- 
vention and use of heraldic insignia in the New World is but 
another proof of the truth of the dictum that human nature 
is very much alike all the world over. 
Brighton, Bngland. 



GAY HEAD. 



BY P. B. UHLEB. 



The steady flow of modem travel has opened an easy way to 
the delightful island of Martha's Vineyard, where the socially in- 
clined may enjoy the advantages of summer schools of science, 
or participate in the exercises of the camp-meeting within spa- 
cious and airy pavilions. Here the artist finds a prospect of varied 
color, with long vistas of cliff and sea and sky standing forth in 
surpassing loveliness and inviting an effort to place on canvas bis 
richest and brightest tints. 

To the student of nature, however, there is access to an ever- 
increasing store of facts. The more he investigates the structure 
of the region, with its assemblage of creatures and plants, or 
views the struggles of atmosphere, land, and ocean to maintain 
an equilibrium, the more he finds himself beset by perplexing 
questions, which will not be answered at his bidding. A riddle, 
as yet bat partly solved, lies involved in that wonderful piece of 
earthy structure called Gay Head. Here, at the western ex- 
tremity of the island rests a huge pile of sand, rock, and clay, 
more than one hundred feet high, tinted with numerous vivid 
colors, which have been the wonder and delight of the voyager 
ever since the discovery of the country. The sparse settlement of 
the island has as yet produced but a short chapter of the history 
of its people; but the record of nature^s changes and disturbances, 
which have affected the land and sea, would fill large volumes. 

To one series of these changes, belonging to its geology, we 
would now direct attention. The greater part of the island shows 
evidences of having been submerged five times beneath the 
waters. At each emergence from the water, an increased thick- 
ness was given to the body of the land, so that at the beginning 
of the last glacial period it stood on the western side at a level of 
not less than two hundred feet above the surface of the tide. 

At the close of that period and chiefiy remaining to the present 
time, a deep deposit of fine sand, boulders, gravel, and broken 
stories, from ten to twenty-five feet in thickness, covered the 
upper slope of the ridge. The Potomac Clay, which forms the 
inner and also the lowest descending division of the deposits rest- 
ing here, rises like a central core to near the summit of this hill. 
As most of the other members below the glacial deposits are 
either absent from, or only feebly represented on, the upper sur- 
face of the clay, a thin bed of sand and other glacial material 
forms the superflcial covering. On both slopes of this ridge, the 
west and the east, the column of geological formations is present, 
although not in fully unbroken continuity, the Cretaceous Green- 
Sand Marl having not been found on the eastern slope by the 

> A TreattM on Heraldry: British and Foreign. By John Woodward, 
F.S.A., and the late George Burnett, LL.D. (Lyon King at Arms). W. A K. 
Johnston, Edinburgh, 1891. 



writer. On this side, however, the Raritan Formation, previoasly 
defined in Maryland as the Alternate Clay-Sand group, displays an 
exceedingly fine exposure, with the strata and laminated layers 
in original order. Here, also, it is enriched with the same plant 
fossils and lignitic wood so characteristic of these beds on the 
Raritan, Severn, Magothy, and other rivers of New Jersey and 
Maryland. 

No evidences of mountain-folding appear in any part of the ele- 
vated division of the land. The underlying member which de- 
scends deep below tide, is the Variegated Potomac Clay, and this 
forms the foundation for all the other formations in their usual 
order of superposition. 

Deep denudation and erosion followed the completion of the 
Potomac Clay, and it was cut to below the line of present low tide 
at the localities now occupied by Menemsha, Squibnocket and 
Nashaquitsa ponds. The broken surface of this clay and the 
presence of the Raritan and other beds above it on the low bills 
of Menemsha Bight, show how deeply the Potomac formation was 
here degraded l>efore the next succeeding formation was 
laid down. Consequently in early Cretaceous time a high plateau 
of the clay was carved into sloping reliefs which had their most 
depressed surfaces spreading away towards the east and south. 

The steep side of the island is on the west, and here it is that 
the modem surf has cut away large tracts of the ancient bluff. 
On the Gray Head division the sea has been digging away the 
cliffs at the rate, it is said, of sixteen to twenty feet in a year. 
The stretch of boulders called the Devil's* Bridge, lying at a dis- 
tance of fully half a mile from the present beach, shows where 
the outer border of the bluff formerly stood. The Potomac Clay 
not only extends out that far at the bottom of this shallow shelf 
of Vineyard Sound, but we are told that it sticks to the anchor in 
the channel which now runs on a course more than two miles 
distant from the present beach. A searching survey ought to 
show that this clay underlies the Elizabeth Islands and stretching 
away south-west passes under the borders of the mainland of 
Massachusetts and Rhode Island, and from thence under Long 
Island and Staten Island to beneath the lower clays of New Jer- 
sey. 

The section as it is now exposed in the less-disturbed bluffs of 
Gay Head shows the Variegated Clay near the beach in strata or 
arched beds from three to more than ninety feet in thickness. 
The undisturbed upper part of this member is sometimes a whitish 
or red clay, and is often more or less mixed with sand. 

Immediately above this, but not on the summit of the clay, 
rests the group for which we now offer the name Raritan Forma- 
tion, from the river on the shores of which it is so extensively ex- 
posed. It consists of a few feet of brown, coarse sand at base, 
which is sometimes indurated into a moderately coherent sand- 
stone. Above this is a bed, two or three feet thick, of white 
sand locally streaked with white clay. Over this the laminated 
sands, black and gray, charged with lignite, and parted with fine 
white sand, rise up into thin layers of a paler clay which alter- 
nates with seams of the white sand. This clay appears more 
massive in some sections of the bluffs, and occasionally forms a 
homogeneous stratum, from three to five feet thick. Next above 
this is a most conspicuous stratum of disintegrated granite, 
which is a kind of coarse rock-flour, white on the weathered sur- 
face, but gray in the covered mass. It forms a bed ranging from 
ten to more than fifteen feet in thickness. This forms the su- 
perior member of the group, while the whole Raritan Formation, 
as here recognized, reaches a maximum thickness of about fifty 
feet. 

Next higher in the bluffs rest the ferruginated remnants of the 
Cretaceous Qreen-Sand Marl. The great body of this deposit has 
slipped down or been overthrown upon the steep side of the cliff 
facing Vineyard Sound. It appears in three separate piles, stretch- 
ing from near the summit of the projecting buttresses down to 
the beach. The only part of it now remaining near the line of 
its original position is represented by a few inches of altered 
brown sand, in patches. These are the vestiges of the thin edge 
of the stratum which stretched out towards the sound, and which 
terminated in a bed eight to ten feet thick in modern time. 
Eighty or more feet outwards it is a thick body of dark-green 
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8and, resting in one place on end, and much mixed on the sur- 
face, sides, and end with gravel and fossils belonging to later 
formations. Bones of whales and fragments of shells of the 
Miocene Formation have settled into its broken surface ; but in 
the unmixed interior of the mass, it has yielded to me soft casts 
of Oryphea and CucuUea^ hard fragments of the bones of reptiles, 
with coprolites, and teeth of the shark Otodus. The component 
materials of this marl agree with those of the Lower Marl of New 
Jersey, and, like the latter, rest directly upon the upper member 
of the Raritan Formation. 

The Miocene Formation, so far as my own observation ex- 
tended, is broken up, and so mixed with the drift at the base of 
the glacial deposits near the surface that the only evidence of its 
former presence here, below the belt of conglomerate, resides in 
the presence of vertebrae of Cetacea, fossil shells, and some teeth 
of sharks. 

On the surface is the fine pale sand, forming a loose bed, under- 
laid by about two feet of pebbly conglomerate which rests in a 
bed of broken rocks, gravel, and boulders. The sand is spread 
thickly over most parts of the island, and along the western rid^e 
it is set with granitic boulders measuring occasionally twelve 
feet in length and width by six to eight feet in thickness. 

The whole G^ay Head promontory is a scene of disturbed equili- 
brium, where the beds of rock-derived material have been soft- 
ened by atmospheric agencies, pressed down by a load of stone 
and gravel, undermined by oceanic strokes of oceanic surf, and 
let down into gullies by trenching storms of rain. 
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On request in advance^ one hwadred copies of the number containing hi» 
communication will befwmiehed free to any correepondent. 

The editor vfiU be glad to publish any queries consonant with the character 
of the journal. 

A Mountain-Top Experience. 

Fremont Pass, Colorado, is 11,540 feet above the sea. To the 
east rises a peak by a rather steep slope, perhaps 2,000 feet 
higher. Its eastern slope is precipitous. 

On Aug. 18, alone, I reached the summit of this peak. It was 
noon. Several miles away to the north a heavy thunder-storm 
was raging, while far to the west was another. Within a mile 
or two a massive cloud had formed between the lower mountains 
which shut in a gorge. I stepped to the very highest point of the 
peak. My contemplation of the extraordinary view afforded me 
was disturbed by a sharp buzzing as of bees seemingly beneath 
my hand which rested on the bulky pine sliver serving as my 
staff. But on lifting my hand I found no bees large or small. 

As the buzzing continued, I vainly scrutinized the stick for 
signs of life. I then indifferently concluded that it was possibly 
caused by some boring insect in the wood. That settled (?), I 
lifted a large roundish rock to toss into the chasm below, when 
it, too, buzzed or crackled in my hand at a score of points. Close 
inspection revealed no bees or bugs on that rock. Can it be. I 
asked, that this rock is crackling from the change of temperature 
occasioned by a change of position? At that moment, the 
"bees" were swarming in my hat. Snatcbiog it off, I was 
searching it for the buzzing things when they seemed to throng 
my hair. Immediately on raising my hand to my head the puz- 
zling mystery was solved, as the strong flow of electricity fairly 
tingled and buzzed through my fingers, and, looking up, I saw a 
cloud forming overhead. I was acting as a lightning-rod to that 
mountain-peak. Ignorant of my possible safety or danger in the 
involuntary experiment, I lacked the valor or scientific devotion 
to prolong it. Securing my box of flowers and that buzzing staff, 
I discreetly retired some distance down the slope from that sum- 
mit surcharged with possible electrocution if I remained. Ere I 
reached the pass, two hours later, the storm from the north had 
reached the peak, and soon that rocky summit was whitened with 
snow, while hall and rain fell in the pass. 

During my descent, while the thunder-cloud rapidly approached 
the peak, a strong wind blew through the pass directly toward 



the cloud until light rain began to fall. Is my experience as 
given a common one ? Was it a dangerous one? 

O. C. Charlton. 

Dentoa, Texas. 

The Gemination of the Lines in Mars. 

As far as one can judf^e from newspaper reports, the recent ob- 
servations on Mars render certain the existence of the curious 
Schiaparelli lines, but as yet nothing has been seen of the doub- 
ling, or gemination, which has been claimed. If this negative 
result shall be sustained by the accounts yet to come from obser- 
vatories in lower latitudes, there still remains the interesting 
question. How did such a mistake come to be made ? 

A bit of personal experience will, I trust, be pardoned, since it 
points to what seems to me the explanation of the error, if one 
exists ; at least, it shows the existence of a vera cautta able from 
single lines to produce double ones. The lens in my left eye pos- 
sesses the power of double refraction. If I clo.^e the right eye and 

look at a line drawn obliquely, thus >. the paper being held 

No. 1. 

squarely in front of me, I see nothing peculiar; there is to me, as 
to anyone else, only one ordinary black line. But if the line 



slopes thus 



I see two lines 




the lower one being 



No. 2. 



No. 8. 



decidedly less deeply black than the other. As I now hold the 
paper, the bottom towards me, No. 1 appears as a single line, 
No. 2 as a double one, like No. 8. If now I turn the side of the 
page towards me, revolving it through an arc of 90^, No. 1 shows 
double and No. 2 single. 
If I draw a set of single lines as below 




No 4. 



and look at them with both eyes, or with my right eye alone, I 
see only so many single lines ; but if I close my right eye, then 
with my left I see ten lines, each original line being geminated by 
a fainter one exactly parallel, and pretty close to it, as in No. 5. 




NO. 5. 

If now I turn No. 4 to the right or left, the double images will 
approach each other, and at the same time slide by each other a 
little until I have turned the paper 00^, when the images will 
coalesce, each line appearing sharply de^ed, single, and very 
black, except at each end, where for about ^ of an inch the color 
will be fainter and the line less sharply defined. I can vary my 
experiments in many ways, each time getting the well-known 
phenomena of double refraction. 

The application to the lines in Mars is very simple. If a person 
possessing an eye with this power should see the planet's image in 
the telescope, and be able to perceive the Schiaparelli lines, he 
would see each accompanied by a twin line of the same length, 
but not quite so sharp and distinct. If the lines ran, as in No. 1, 
from north-west to south-east, he would not see the secondary 
ones, but if his other eye chanced also to have a double refracting 
lens with axis at right angles to the first, he would then see the 
secondary lines in the same way. 

I know, from my own experience, that one may possess this 
power without being conscious of it. I discovered it only when 
experimenting on single vision. In ordinary use (i. e., with both 
eyes) I cannot perceive any indication of it, the greater illuminat- 
ing power of the ordinary ray, plus that of my other eye, oom- 
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pletely conceals the secondary image. I have no doubt that if I 
should look at Mais through an instrument powerful enough to 
show the single black lines, I should rediscover the twin line of 
each, that is, if I used the polarizing eje. 

I presume others have noticed this power in themselves, or dis- 
covered it in other persons, but I have not happened to come 
across such. One can easily test bis own eyes, by making a fine 
black dot on a piece of white paper and examining it with one 
eye at a time. If he possesses this power, he will see two dots 
pretty close together, one much darker than the other. Then let 
him revolve the paper; the paper will go around, but the dots 
will retain their relative position. If, for example, the secondary 
dot is to the right of the other, it will stay to the right, however 
much the paper is turned. It may be necessary to move the 
paper nearer to or farther from the eye, but if the double-refrac- 
tive power is there, it will soon be found. C. B. Warrino. 

Park Lupin, Aug. 20. 



The Aurora of July i6. 

The various accounts of this aurora which have come to my 
notice contain no mention of a band or curtain formation. They 
all agree in describing the aurora as simply an arc of light, with 
well-marked streamers of more or less brilliant coloring. I append 
a description of an appearance, not already noted, which was ob- 
served by me in Mechanicsburg, Pennsylvania. 

The day had been cool and fair, and after sunset only a few 
clouds could be seen in the north. About nine o'clock a faint 
auroral arc was visible, and later a brilliant white ray shot out 
from the north-west and extended beyond the zenith. Nothing 
more of note occurred for an hour. By this time the clouds had 
disappeared, with the exception of two small stratified bands, which 
hung low in the north. They were parallel with a narrow open- 
ing in line with the horizon. At 10.15 this space became bril- 
liantly lighted, the color changing between green and pink. Then 
from the eastern edge of the space a brighter and Intensely green 
light spread rapidly westward, and apparently descended from 
between the clouds, assuming the shape of a band in folds or 
waves like a banner in a breeze, as those who have seen this ap- 
pearance in more northerly latitudes describe it. When the band 
became well defined, it grew stationary and the green light in- 
creased in intensity; and then occurred a magnificent electrical 
display. From the upper edge a bright pink light suffused down- 
wards until it almost overspread the curtain, when it paused ; and 
for a few seconds there was presented a pink banner, edged with 
a regular but narrow border of bright green, in stationary folds or 
waves. Yet there was no progressive wave-motion observed, as 
seems common to this phenomenon. The formation was repeated 
after a time, but very indistinctly. As nearly as could be esti- 
mated, the entire occurrence could not have lasted more than ten 
seconds. W. M. Stinb. 

Athens, Ohio. 

The Ancient Libyan Alphabet. 
In Science, Aug. 19, Dr. Brinton treats my equation of Finagh 
with Phcmician as "fanciful," and traverses my assertion that 
the stress falls on the root fin. The equation may be fanciful, 
but the assertion, stigmatized as <* utterly incorrect,'* is absolutely 
true. Dr. Brinton says that the stress *' falls on the last syllable, 
and not on the penult (see Hanoteau, ' Qrammaire Tamachek,' 
p. 5)." From this the reader might suppose that the French 
scholar was on Dr. Brinton's side, and accented the word on the 
last syllable. Such is not the case. Hanoteau does not accent 
th« word at all, makes no remark on its accentuation, and in his 
grammar nowhere refers to the question of accent. It is Barth, a 
supreme authority on a point of this nature, who always accents 
the word on the penult, as already stated by me. What Dr. Brinton 
appears to have mistaken for an accent in Hanoteau (p. 5) is not 
an accent, but a diacritical mark used by him to distinguish the 
**r grassey^'* answering to the Arabic ghain from the soft r 
(r and r), and in the same way to distinguish the deep gutteral k 
(q) answering to the Arabic qof from the ordinary k (Je' and k). 
Hence he writes tifinar\ the mark falling, not on the final vowel 
a, but on the final consonant r, which he means to be pronounced 



as with the Northumbrian burVf or like the Arabic ghain (tifina^h, 
as Barth always writes it, and always accenting the i otfin, thus, 
tifinagh). 

It is strange that Dr. Brinton should have at all ventured to 
take up my reference to Hanoteau, for on the main issue Hano- 
teau is dead against him, writing that "le syst^me d*6criture dee 
Imouchar' [Sahara Berbers] est analogue & celui des Arabes et des 
Hebreux *' (p. 1). In other words, it is Semitic. But doubtless 
the passage has escaped Dr. Brinton*s notice. As to Dr. Collig- 
non*8 cock sure assertion that it is ** ant^rieure d Carthage" and 
that '* it is time to discard " the theory of its Punic origin, it will 
suffice to say that, if it comes to the ip9e dixit argument, the name 
of Mommsen alone will outweigh fifty thousand Collignons. 

Lastly, touching the squares and the rounds, otherwise a point 
of secondary importance, unless you have a theory to serve, my 
reference should rather have been to Hanoteau*s *' Grammaire 
Kabyle'* than to his '* Grammaire Tamachek.'" It is in the former 
work (p. 860) that is given the full table of the three variant 
Berber alphabets, with the following results : I. Five curves ; six 
rectangular forms; two acute angles. II. Seven curves; five rec- 
tangles; two acutes. III. Six curves; five rectangles; three 
acutes. 

And here the matter may rest, as Professor Newman needs no 
rehabilitation from me, and in any case cannot be held responsi- 
ble for the incapacity of '^French scholars** to assimilate his 
"phonetic system.*' A. H. Keane. 

70 Broadhurst Gardflns, South HAmstead, N.W., Sept. 7. 
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Life Histories of North American Birds^ with Special Reference 
to Their Breeding Habits and Eggs, By Charles Benoirb. 
Washington, Government. 554 p. 4^. 111. 
T?ie Humming Birds. By Robert RmowAY. Washington, Gov- 
ernment. 181 p. 8*. 111. 

The publications of the Smithsonian Institution and of its off- 
spring, the U. S. National Museum and the Bureau of Ethnology, 
are becoming almost too numerous to be kept track of by any but 
the professional librarian. Ordinary readers have long since 
despaired of the task, and consider it as a matter of course that 
they will seldom or never hear of them aU, to say nothing of the 
pleasure of seeing them. True, many of these publications are of 
such technical character that only specialists care for them, and 
these are supposed to be cognizant of the publications pertaining 
to their study. On the other hand, there are many papers pub- 
lished by the Institution of great general interest, and it frequently 
happens that these are largely inaccessible to the general public. 
Any retrospective view of the work of the Smithsonian from its 
inception deals almost exclusively with its publications. These, 
beginning with y eagre annual reports, containing administrative 
and financial statements, have increased so in numbers and variety 
that it requires a good-sized volume to catalogue them. It is the 
intention here to refer to them in only the most general way. 

At the present time they may be grouped under three heads: 
1. Those of the Smithsonian proper; 2. those of the U. S. National 
Museum; and 8, those of the Bureau of Ethnology. Under the 
first of these we have (a) annual reports; (b) miscellaneous collec- 
tions; (c) contributions to knowledge. Under the second we have 
(a) annual reports ; (h) proceedings; (c) bulletins; and (d) special 
bulletins. Under the third come (a) annual reports; (6) contribu- 
tions to North American ethnology. 

To still further complicate matters and bewilder the enquirer, 
we find that frequently there are several editions of these volumes, 
one always appearing in the guise of a congressional document, 
and another in the form designed for general distribution. Be- 
sides this, it has of late become the habit, perhaps from the neces- 
sities of the case, to issue, under a separate cover, papers which 
may appear in various annual reports or proceedings. 

The first few annual reports of the Board of Regents of the 
Smithsonian contain few or no papers of any great general inter- 
est. It was not many years, however, before these began to ap- 
pear in an appendix to the administrative report. During the 
latter part of Professor Baird's administration a special feature 
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was made of general sumtnaties of the progress of science. Within 
the past few jears these have been discontinued, and there is a 
return to the old plan of placing in an appendix papers having 
special value. Further, since the National Museum has fairly 
b^n its work, the annual report has been swelled far beyond the 
compass of one, and so is now issued in two volumes. One of 
these is devoted to the Smithsonian, and the other to the Museum. 
The annual reports and other publications of the Bureau of Eth- 
nology will not be considered here. 

The second series of publications of the Smithsonian is the 
" Miscellaneous Collections." In this are given papers which are 
the results of original investigation, and which are too long to be 
included in the annual reports. The vokimes are in octavo form, 
and some of them, like Gray*s ** Synoptical Flora of North Amer- 
ica/' contain from 900 to 1,000 pages. There are now about 85 
volumes in this series. The third series, "Contributions to 
Knowledge," is in quarto form, and includes many elaborate and 
finely illustrated monographs. Among them are Squier and 
Davis's <* Ancient Monuments of the Mississippi Valley,'* Wood's 
"Fresh- Water Algsd," etc. There ar6 about 25 volumes in this 
series. 

Of the publications relating to the work of the U. S. National 
Museum, the annual reports have already been referred to. Pa- 
pers in these, admit of considerable elaboration, but are not coo- 
sidered extensive enough to be published in separate form except 
as excerpts, which is the case with the second of the books given 
in our title. When it became apparent that the results of the 
work of the curators of the Museum would be too long delayed if 
issued in the annual reports, the *^ Proceedings*' of the Museum 
was established. This contains advance notices of work, with 
preliminary descriptions and short notes, which could find no place 
in other series of the Institution. It is now in its fifteenth vol- 
ume, but it is published in so small an edition that it is only rarely 
seen outside of public libraries. Excerpts from it, however, are 
frequently distributed to specialists. In 1875, previous to the 
establishment of the " Proceedings," there began to appear a series 
under the name of " Bulletins.'* These are octavo in form, and 
consist of long and elaborate monographs of various orders, or 
catalogues of birds, beasts, or plants. There are now some 89 of 
these Bulletins. 

Finally, a new series of ** Special Bulletins " in quarto form has 
been begun. Of this series, the volume which forms the first por- 
tion of our title is No. 1. The author, Capt. Bendire, is the curator 
of oology in the museum, and he gives in the volume descriptions 
of the breeding habits of gallinaceous birds, (partridges, grouse, 
etc.), pigeons, doves, and birds of prey. The nomenclature fol- 
lowed is that of the America^ Ornithologists' Union Check-list. 
There is no attempt at synonomy, only the original and the latest 
name being given. The geographical range for each is also given. 
In the text there is no description of the bird itself, but the breed- 
mg habits, food, nest, and eggs are all fully described. This in- 
formation has been derived from original notes, from private 
correspondence, and from published statements. Many interest- 
ing facts are given, and a few extracts will serve to show the rich 
store it contains. The following account of the dance of the 
prairie sharp-tailed grouse of Manitoba is quoted from the unpub- 
lished notes of Mr. E. E. Thompson : — 

** After the disappearance of the snow, and the coming of warm 
weather, the chickens meet every morning at gray dawn, in 
companies of from six to twenty, on some selected hillock or knoll, 
and indulge in what is called a < dance.' This performance I have 
often watched, and it presents the most amusing spectacle I have 
yet witnessed in bird life. At first the birds may be seen standing 
about in ordinary attitudes, when suddenly one of them lowers 
its head, spreads out its wings nearly horizontally and its tail 
perpendicularly, distends its air sacs, and erects its feathers, then 
rushes across the * floor,' taking the shortest of steps, but stamping 
its feet so bard and rapidly that the sound is like that of a kettle- 
drum; at the same time it utters a sort of bubbling crow, which 
seems to come from the air-sacs, beats the air with its wings and 
vibrates its tail, so that it produces aloud, rustling noise, and thus 
contrives at once to make as extraordinary a spectacle of itself as 
possible. As soon as one commences, all join in, rattling, stamp- 



ing, drumming, crowing, and dancing together furiously ; louder 
and louder the noise, faster and faster the dance becomes, until 
at last, as they madly whirl about, the birds leap over each other 
in their excitement. After a brief spell the energy of the dancers 
begins to abate, and shortly afterward they cease, and stand or 
move about very quietly, until they are again started by one of 
their number leading oflf. . . . The space occupied by the dancers 
is from 50 to 100 feet across, and, as it is returned to year after 
year, the grass is usually worn off. and the ground trampled down 
hard and smooth. The 'dancing' is indulged in at any time of 
the morning or evening in May, but it is usually at its height be- 
fore sunrise. . . . When the birds are disturbed on the hill, they 
immediately take wing and scatter, uttering as they rise their 
ordinary alarm note, a peculiar vibrating ' cack, cack, cack.' This 
is almost always uttered simultaneously with the beating of the 
wings, and so rarely, except under these circumstances, that at 
first I supposed it was caused by the wings alone, but since then 
I have heard the sound both when the birds were sailing and 
when they were on the ground, besides seeing them fly off si- 
lently." 

One of the dangers of egg-hunting in the western wilds is given 
in an account of the zone-tailed hawk. One day, while riding up 
Rillitto Creek, in Arizona. Capt. Bendire observed one of these 
birds fly from its nest, and he determined to examine it. * * Climb- 
ing to the nest," he says, *' I found another egg, and at the same 
instant saw from my elevated position something else which could 
not have been observed from the ground, namely, several Apache 
Indians crouched down on the side of a little caiion which opened 
into a creek bed about eighty yards further up. They were evi- 
dently watching me, their heads being raised just to a level with 
the top of the cafion. In those days (1872) Apach6 Indians were 
not the most desirable neighbors, especially when one was up a 
tree and unarmed. I therefore descended as leisurely as possible, 
knowing that if I showed any especial haste in getting down they 
would suspect me of having seen them ; the egg I had placed in 
my mouth as the quickest and safest way that I could think of 
disposing of it, — and rather an uncomfortably large mouthful it 
was, too, — nevertheless, I reached the ground safely, and, with 
my horse and shot-gun, lost no time in getting to high and open 
ground. ... I found it no easy matter to remove the egg from 
my mouth without injury, but I finally succeeded, though my 
jaws ached for some time afterward.". 

The author puts in a number of good words for the much-abused 
owls, considering that, as a rule, they are more useful to the 
farmer and poultry-raiser than harmful. This is especially the 
case with the bam owl, barred owl, screech owl, and burrowing 
owl. The great horned owl, on the contrary, is destructive, and 
merits the condemnation generally accorded it. Domestic fowls 
and game birds are killed by it in quantities, besides which it 
feeds upon various mammals, such as rabbits, squirrels, skunks, 
muskrats, etc. The account given of the burrowing owl disposes 
of the story that the bird lives in harmony with the prairie-dog 
and the rattlesnake, and the following extracts are thought to be of 
interest sufficient to quote : — 

''A good deal of nonsense has found its way into print about 
the life-history of this o.wl; and the sentimental story of its living 
in perfect harmony with prairie-dogs and rattlesnakes, both of 
which inhisibit a considerable portion of the range occupied by 
these owls, was for years accepted as true, and furnished the 
ground- work for many an interesting tale. . . . From an extended 
acquaintance with the habits of the burrowing owl, lasting through 
a number of years' service in the West, I can most positively 
assert, from personal experience and investigation, that there is 
no foundation based on actual facts for these stories, and that no 
such happy families exist in reality. I am fully convinced that 
the burrowing owl, small as it is, is more than a match for the 
average prairie dog, and the rattlesnake as well; it is by no means 
the peaceful and spiritless bird that it is generally believed to be, 
and it subsists, to some extent, at least, on the young dogs, if not 
also on the old ones. 

**In Washington, Idaho, and Oregon they appear to migrate 
about the beginning of November, and sometimes earlier, return- 
ing to their summer homes in the early part of March. At any 
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rate, without actaally ezamining their burrows during the winter 
months to ascertain their presence, I never saw one of these birds, 
as far as I can remember, sitting in front of these at such times, 
and I have lived where they were very common, and would cer- 
tainly have noticed one occasionally if actually about. . . . 
These birds are diurnal in their habits, and may be seen sitting 
in front of their burrows at any hour of the day. When not un- 
duly molested, they are not at all shy, and usually allow one to 
approach them near enough to observe their curious antics. Their 
long slender legs give them rather a comicallook, a sort of top- 
heavy appearance, and they are proverbially polite, being sure to 
bow to you as you pass by. Should you circle around them, they 
will keep you constantly in view, and, if this is kept up, it some- 
times seems as if they were in danger of twisting their heads off 
in attempting to keep you in sight. If you venture too close, they 
will rise and fly a short distance, and generally settle down near 
the mouth of another burrow close by, uttering at the same time 
a chattering sort of note, and repeat the bowing performance. 
Occasionally, when disturbed, they alight on a small ?age bush, 
probably to get a better view of the surroundings. 

** They hunt their prey mostly in the early evening and through- 
out the night, more rarely during the day-time. As soon as the 
sun goes down they become exceedingly active, and especially so 
during the breeding season. At such times they are always busy 
hunting food, and go and come constantly, and they may often 
be seen hovering suspended in the air, like the sparrow-hawk, 
locating their prey, or darting down noiselessly and swiftly, and 
grasping it with their talons without arresting their flight an in- 
stant. The actual amount of food a pair of these birds require to 
bring up their numerous family, generally averaging eight or nine, 
is something enormous. Each owl will eat fully its own weight 
in twenty-four hours, if it can get it. . . . As nearly all the food 
used by them consists of noxious vermin, it readily appears what an 
immensely beneficial bird the burrowing owl is, considered from 
an economic point of view, and deserving of the fullest protection. 



** In southern California the burrowing owl commences laying 
about the beginning of April; in Oregon, Washington, and Idaho, 
rarely before the fifteenth of the month, and usually about the 
latter part of it; in Kansas and northern Texas, it begins about 
the same time; in Utah, fresh eggs have been found as late as 
June 15, and at Fort Collins, Colorado, on July 1. 

** Although incubation does not appear to begin until the clutch 
is nearly completed, I have always found one of the parents at 
home, even if there was but a single egg in the nest. The old 
bird is courageous in the defence of its domicile, and, as a rule, 
will not leave it, although the way may be left clear for it to do 
so. Backing up to the extreme end of its burrow, it will strike 
with beak and claws in defence of its nest. Frequently, when 
within a foot or two of the nest proper, and before it was yet 
visible, the occupant made a rattling noise, produced by the rapid 
movement of its mandibles, which sounded very much like the 
warning of the rattlesnake when disturbed; this would easily im- 
pose on the average investigator, and, proceeding out of the bur- 
row somewhat muffled and subdued, it is very similar indeed to 
the rattle of the latter." 

There are 146 species described in the volume. Illustrations of 
the eggs of 94 of these are given on 12 beautifully colored litho- 
graphic plates. In looking over them, it is noticeable that, while 
the eggs of game birds and birds of prey are variously speckled 
and mottled, those of doves, pigeons, and owls are uniformly 
white. The last generally nest in holes in trees or similar places 
and are not conspicuous by reason of this color. The eggs of 
doves and pigeons, while placed in open nests, are screened by the 
parent birds, which are protectively colored. Grouse and other 
game birds generally lay their eggs on the ground, where their 
mottling prevents their being conspicuous; white birds of prey 
have similarly marked eggs, which may be considered as protec- 
tively colored also. The t>ook contains a great mass of interesting 
information which will be welcomed both by ornithologists and 
the ordinary lover of birds. One cannot but regret that the index 
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is so defecrive. The authorities quoted from or referred to are 
freqaeotly mentioned, but there are innumerable cases where they 
are not. It thus becomes an impossibility to ascertain from the 
index whose work has been and whose has not been referred 
to. 

The second title mentioned in our heading pertains to a paper 
of quite a dififerent character from the foregoing. The first is a 
bulletin in itself, the second is an excerpt from the annual report 
of the U. S. National Museum for 1890: the one treats of special 
features in the life of birds, the other discusses in general and 
pirticular the characters of a small group. In this monograph 
on humming birds the author, Mr. Robert Ridgway, gives an in- 
teresting account of these wonderful little creatures. Among 
the many subjects discussed, we find an account of the early his- 
tory of the literature of the group; remarks on the geographical 
distribution of the species; mention of their habits, manner of 
flight, migrations, intelligence, nests and eggs, food, variations, 
etc. The last 70 i)ages are devoted to descriptions of the species 
occurring in the United States, seventeen in all, of which illustra- 
tions are given of all but five. There are many other figures, 
some of which are original and others copied from GouId^s ** Mon- 
ograph of the TrochilidsB." 

The family is essentially one of the New World, not a single 
species bemg known outside of its bounds. Their diminutive size 
and brilliant coloration have made them favorites with ornitholo- 
gists, and, as in the case of every other well-studied group, in- 
numerable genera and species have been made. Dr. Coues refers 
to this fact, and notices that it was carried to such length that it 
finally reached ** the farcical and scandalous extreme of some 350 
genera for few more than 400 known species.*' In size the species 
vary from attout 8^ inches long to only 2i inches. Notwithstand- 
ing their smallness, they are capable of the most rapid flight, and 
some perform journeys of 2,000 miles iu their semi-annual migfa- 
tions. On the west coast the highest latitude attained is in 
Alaska, about 61^, by the rufous-backed hummer, which is found 



in winter in Mexico, more than 2,000 miles to the southward of 
its summer station. In the eastern United States the common 
ruby -throat ranges in summer as far north as 57^, and in winter 
is not known to occur north of southern Florida (latitude 29^), 
while its most southern limit is on the Isthmus of Panama, only 
8^ north of the equator. Species are most numerous in moun- 
tainous countries where there is great diversity of soil and pro- 
ductions within small areas The State of Ecuador has 100 species 
within its borders, more than one-half not occuring elsewhere. 
Mr. Ridgway says regarding their geographical distribution: 
''Their centre of abundance is among the northern Andes, be- 
tween the parallels of 10^ north and south of the equator, from 
which region they gradually diminish in numbers both to the 
northward and southward, but much more rapidly toward the ex- 
tensive lowlands of the eastern portion of the continent. The 
northern limit of their abundance may be approximately given as 
the Tropic of Cancer, beyond which but few of the fifty Mexican 
species extend, while only eighteen of them have been detected 
across the boundary line in the equally mountainous portions of 
the south-western United States, including the semi-tropical Rio 
Grande Valley. Small as this number may appear, the south- 
western portion of the Union may be considered richly endowed 
compared with the vast valley of the Mississippi and the Atlantic 
water-shed, a region of unsurpassed fertility and luxuriant vege- 
tation, yet which throughout its whole extent, even including the 
peninsula of Florida, possesses only a single species of humming 
bird I " 

The usefulness of this monograph would be greatly increased 
by the addition of a table of contents and an index. Neither of 
these is present in the excerpt, a though they are probably pro- 
vided for in the report from which it is taken. One must turn 
page after page to find remarks upon any special subject. Not- 
withstanding this, however, readers must be grateful to Mr. 
Ridgway for the work he has done. Joseph F. Jambs. 

Waakington, D.O., Sept. 16. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when Lght 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 189 1. No re- 
sponse to date. 

N. D. C. HODGES, 
874 BSOADWAT, HEW TOSK 
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During the past year it has been founo^^^^^^^^^^^^V interest of 
scientific workers in the success of Science to such ai^i^^^^^^Be than eight 
hundred have promised contributions during the coming t^M^Hnonths. Not 
only are contributions of merit coming in ever increasing numbers from American 
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quantity, from abroad. 
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prominent European scientific men. 
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its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be some one sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
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promptness of publication. 

Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed /r^ rata for 
the unexpired term. 



Name. 



Address . 



Digitized by 



Google 



II 



SCIENCE. 



[Vol. XX. No. 505 



RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

**The book is good, thoroughly good, aod will loDg 
remain the best accessible elemeDtairy ethnography 
In our language.'^— 2Vie Christtan Unum. 

*'We strongly recommend Dr. Brinton's 'Races 
and Peoples ' to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the English language.'' 
— Asiatic Quarterly. 

"His book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnol- 
ogy."— TAe Monist. 

*'A useful and really interesting work, which de- 
serres to be widely read and studied both in Europe 
and Amerioa..^''— Brighton (Bng.) Herald. 

"This volume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
grasps Tery well the complete field of humanity.''— 
I%e New York TimeB. 

"Dr. Brinton Invests his scientific illustrations and 
measurements with an Indescribable charm of nar- 
ration, so that 'Baces and Peoples.' avowedly a rec- 
ord of discovered facts, is in reality a strongstim- 
ulant to the imagination."— Philadelphia Public 
Ledger. 

" The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic reading.'^PAtkKl«/p^ia Times. 

Price, poftpafd, $t.75. 



THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

" The book is one of unusual interest and value.'^— 
Inter Ocean, 

" Dr. Daniel G. Brinton writes as the acknowledged 
authority of the Bubjeot.'*— Philadelphia Press. 

" The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the Indigenous Americans."— iVature. 

"A masterly discussion, and an example of the 
successful education of the powers of observation." 
—Philadelphia Ledger. 

Price, po§tpald, $2. 

I. D. C. HODGEsT^ Broadway, I. T. 



THE MODERN MALADY ; or, Suf- 
ferers from 'Nenes.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ifi^norance of 
the subject which still prevails ; in the sec- 
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NEW YORK, SEPTEMBER 80. 1892. 



THE EFFECTS OF CIVILIZATION ON OUR BIRDS. 

BT MOBBIS GIBBS, M.D. 

In scanniog the notes of any reliable observer, in the ornitho- 
logical field, of twenty years* standing, one of the most noteworthy 
features presented is found in the many allusions to the frequency 
or infrequency of various species formerly abundant or unknown. 
We find numerous notes like this : " Seldom seen; formerly abun- 
dant," or, more rarely, *• common; exceedingly rare years ago." 
These conflicting notes are of peculiar interest to everyone in any 
way concerned in the welfare of a community, and cannot fail to 
exnte speculation among those who have noted the changes. The 
changes, either gradual or sudden, have resulted from natural or 
nnnatual causes in many and devious ways. Unnatural is a word 
perhaps improperly used here, even allowing that civilization has 
eradicated many species from the^ globe. We had best look at 
man only in the light of an animal when we are to compare him 
in nature, and we can but acknowledge that the civilized state is 
simply in advance, and, in which we are simply better adapted to 
perform the work of extermination or cultivation. 

It is easy to account for the appearance or disappearance of 
some species, and, with many, the reasons assigned are so self- 
evident that the generally accepted theories are rarely disputed. 
With our game birds, it is duly acknowledged by all capable of 
reasoning that the caus>e of the disappearance, as in the case of the 
wild turkey, Mdeagris gaUopavo, from well -populated districts, 
is entirely due to persecution by the gunners. However, there 
are many cases of unlooked-for changes ; increase or decrease of 
numbers, for which we are not fully able to account. The writer, 
having carefully studied the subject for ten years, and with the 
assistance of nearly a quarter of a century of his own observa- 
tions, feels confident in presenting some (Conclusions. These de- 
ductions may not be correct, but may at least promote investiga- 
tion and inquiry into the subject by others more capable of ex- 
plaming. 

The causes of local change, in scarcity or abundance, as regards 
animal life, varying migrating routes, and ultimate disappearance, 
or other reasons, are many and peculiar, but may, I think, be 
grouped collectively under the following two heads : — 

J. Natural cau^ea^ or features arising from other causes than 
those resulting from civilization. These are many, so far as we 
are able to judge, but are hardly to be considered here. They 
come under that division normally included in the eyolutionist^s 
province. 

U. Unnatural causes, or those changes occurring from causes 
aside from the direct effects of nature ; that is, more through the 
direct effects of civilization. These various changes may be dis- 
cussed under the following divisions; remembering always that 
the system, as a whole, depends on the changes resulting from 



a. — Proximity of the habitations of man. 

6. — Removal of forests and general clearing of vegetable 
growth. 

c — Drainage of land. 

Under the first heading may be considered the most serious in- 
cursions in the ranks of our feathered neighbors, as it is chiefiy 
due to the nearness of sportsmen and unsportsman like individ- 
uals, as well as to the demands of milliners and the small and 
reasonable wants of scientists and collectors, that the birds, 
game, phimaged, and song, are principally sought. In addi- 
tion to these well-known causes for total disappearance, or great 
diminution in numbers, we may add many hundreds of causes 



that contribute in a greater or less measure towards this end. 
Anyone of an observing turn must have noticed the multitude of 
ways which help towards decimation. A few causes may be 
mentioned from the innumerable series to only suggest the dangers 
of proximity of the habitations of man. The light-houses of our 
great lakes and coasts kill many thousands each year, and per- 
haps hundreds of thousands, the birds killing themselves by dash- 
ing against the lights when migrating seasonally. It may well be 
doubted if there exists an invention, with the exception of the 
gun, more deadly to the birds than the electric light. Then there 
is the head-light of the locomotive, and the very destructive tele- 
graph and other wires, which form a net- work throughout the 
country. In fact, there is hardly a cause from which man himself 
dies, through accident or design, which does not likewise destroy 
our birds. Hanging, drowning, and cremation are not rare causes 
of their taking off. Fires in particular are damaging means each 
year, particularly when occurring in wild half- clearings, stubble- 
fields, and virgin forests, in the spring and summer; but perhaps 
the most destructive fires are those that ravage large prairie sec- 
tions where the prairie species nest. Without a doubt, early 
settlers, both in wooded as well as prairie lands, are guilty of a 
fearful devastation to both song and game birds in their efforts to 
clear up and improve the land. 

As far south as I have been in the United States, and our line 
extends nearly to the tropics, and on the north to Lake Superior, 
I have met with plumage collectors for the ** dear ladies' " wants. 
The blue- jay, tanager, and oriole cannot migrate too far north in 
our land to escape persecution in behalf of that traveUing side- 
show, the feminine head-gear, and no matter where you go in the 
south, if it is in the everglades of Florida, you will find the plume- 
hunter busy for the almighty dollar, which he frequently gathers 
by shooting the parent birds at their nesting-sites, leaving the 
squabs to starve in their nests. One man (?) told me that he had 
shot two hundred white and snowy herons at one rookery in 
southern Florida ; and this all for the money paid by vain, self- 
adorning women. Perhaps I have said more than is required on 
this subject, but many will not think an excuse necessary. 

It is hardly worth while speaking of the destruction of game 
and other birds by the gun, net, and trap, as these methods of 
extinction have been so thoroughly canvassed that they are at least 
understood by all reasonable men. The havoc made on our wild 
pigeons with the set net is well known, and the sentiment is 
voiced by all that we would still have plenty of pigeons had the 
nets not been used, contrary to law, near the breeding-grounds. 

Although so many species are noticeably diminished in numbers 
through the advent of advancing civilization, there are a number 
of birds which have become much more abundant, and a few 
even which have become residents or occasional or annual visitors, 
which were formerly not found in this section. Among them, 
here in Michigan, the most remarkable are in the cases of the 
robin, crow, black- throated bunting, meadow lark, orchard oriole, 
and turkey buzzard. All of these species were unknown near 
Kalamazoo in 1882, though they may have been recorded from 
the vicinity of Detroit, which was a much older settlement. 
About the year 1885 the robin appeared, lured hither by the social 
relations which have ever existed between civilization and these 
pleasing birds. The crow did not arrive till 1850 or later, and 
was not common till 1875, yet now it bids fair to become as great 
a nuisance in our State as it has proven in the East. The old 
settlers assert that the orchard oriole and meadow lark were not 
here at an early day, and though we cannot attest when they did 
first appear, we are convinced that it is through the influence of 
civilization that they are so abundant now. In this, Kalamazoo, 
county the black-throated bunting was unknown twenty years 
past, yet the notes dick sissel sissel may now be heard from almost 
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those mentioned as the same. He bad but to look to Fig. 3, same 
article, to see a difference, but be seems to bave criticised tbe 
article witbout having thoroughly read it. There are a number 
of variations in this little character, whereby different words, as 
Xnafiy Xan, Xocaan, Xolcin, Xolan, etc., are indicated. See, 
for example, Troano 4*o, 5*o, 7*b, 80*c, 81*o, 88*b, 82*c, 14©; 
Dresden 4b ; all of which differ from one another. I must con- 
fess that his eyes are sharper than mine if he can find any figures 
in either of the codices representing a god or any one else beating 
a drum. This, like other of his assertions in regard to the sig- 
nificaoce of other figures, appears to be " merely hypothetical." 

His assertion that Landa*8 first a is the head of the turtle, I 
think correct, as I long ago suggested (0th Rep. Bur. Eth., p. 
848). I think he is also correct in assuming, as I had previously 
done, that his Fig. 6 indicates the Quetzal, and his Fig. 8 the 
Moo or large parrot (same report, pp. 855 and 856). 

Dr. Seler, in closing his criticisms, expresses the opinion that 
* ' it would be far more appropriate to point out the real meaning 
as to the matter expressed, of each glyph." How are we to de- 
termine this real meaning ? And by what evidence are we to 
verify our conclusions ? His efforts in this direction appear to be 
far from satisfactory and lack that proof which brings conTic- 
tion — in fact, in most cases are *• merely hypothetical." 

That the writing is largely phonetic can, I think, be proved 
without the interpretation of a single character. First, we have 
the statement of the early Spanish writers to this effect, Landa 
backing his assertion by an attempt to give tbe letter elements, 
and by a full series of tbe day and month symbols, which are 
verified by the codices. It is not likely that he was wholly in 
error in regard to the main fact where so many of the details 
have been verified. It appears from a statement by Father 
Alonso Ponce, quoted by Dr. Brinton,* that these characters were 
actually used by missionaries to impart instruction to the natives. 
In fact, the author quoted says ^* some of our priests understood 
and knew how to read them and also to write them. *' The inter- 
nal evidence appears to confirm this view. The evident use of 
the same prefixes and suffixes to different characters leads to this 
conclusion. The fact that supposed deity symbols are very fre- 
quently followed by particular characters which may be supposed 
to indicate certain attributes is another evidence on this point. 
Other indications of phoneticism are found in the various com- 
binations of the different elements; the use in some places of a 
seemingly conventional symbol to indicate an object (for exam- 
ple, the head of a figured bird) while in other places a character 
bearing no resemblance to the object is used ; the fact that the 
terminal elements of the symbols for east and west are alike, and 
the final syllables of the words are the same, and also that a like 
repetition of elements is found in some of the month and day 
symbols where the sound is repeated, — Cib, Caban ; Pax, Chu 
chan ; , Yaxkin, Yax, Phoneticism appears, also, to be indicated 
by the fact that different characters are used to indicate certain 
months. Finally, the general character of the writing seems to 
forbid the idea that it consists of merely conventional symbols or 
that it can be explained on any theory short of a degree of pho- 
neticism. 

ABSttfping that it is phonetic, we are justified in making at- 
tempts at interpretation, but these to be successful should, 1 
think, be based largely on certain considerations which will aid 
in obtaining correct solutions. Of course, tbe chief reliance is on 
the fact that the parts give appropriate results in new combina- 
tions, but the considerations I mention will furnish some aid in 
the work. 

First, it is apparent to all careful students of these codices that 
they are formed upon a conventional plan. This is found to k)e, 
in general, as follows: What may be called a series or chapter is 
preceded by one or more columns of day symbols, over which are 
the numerals to be attached to them. From these, running along 
to the right, immediately below the text, is a series of black and 
red numerals, indicating certain days, as explained in my *< Aids 
to the Study of the Maya Codices'' (6th Ann. Rep. Bur. Eth., 
pp. 275-288). It is apparent from this order, the subdivisions of 
the plates, the arrangement of the pictures below the text, and 
> Maya Ohronioles, p. 68. 



the method of grouping the written characters (see •* Study MS. 
Tro.," pp. 187-188) that the subject of the text (usually arranged 
in groups of four or six compound characters over a pair of num- 
erals, one red and one black) refers in some way to the day or 
period represented by these numerals. Second, very many of the 
pictures show masked individuals who represent certain deitiesor 
characters. Even where these pictures refer to the manners, 
customs, and industries of the people, the mask is usually worn 
by the male. As the forms of these masks are comparatively 
limited in number, we soon learn, by the repetition of certain 
characters in connection therewith, the symbols which denote 
these personages (or deities, if such they be). Third, there is 
often a certain parallelism in the groups of a series, which will, in 
some cases, enable us to determine the general subject of a series 
where but one or two characters can be deciphered. It will also, 
in some cases, enable us to decide with every assurance of being 
correct what certain characters of the series specifically refer to. 
This, as every one can see, is a great help in the attempts to deci- 
pher the text. Fourth, the general subject of certain series may 









pio. 1. 

be inferred from the pictures ; nevertheless, great caution is nec- 
essary in using this aid, as the Indian method of representing by 
figures ideas and actions was far different from that which would 
be adopted at the present day. The interpretation of a single 
character of a series will sometimes cast to the winds the conclu- 
sion we had reached in regard to the subject referred to. Fifth, 
the postures and clothing of the human figures represented and 
other details make it evident that the people were Indians in the 
full acceptation of that term; a fact which should lead us to the 
conclusion that the purport of the text is of that grade of thought 
and expression characteristic of the Indian culture-status. Sixth, 
the natural history and physical conditions and characteristics of 
the peninsula of Yucatan must be borne in mind ; and, lastly, the 
historical evidence must be referred to, especially Landa's *'Be- 
lacion." 

To illustrate the aid afforded by the first of the foregoing items, 
and at the same time give interpretations of some characters ref- 
erence is made to Fig. 1, which is the lower half of PI. 55 of the 
Dresden Codex*. For the benefit of readers not familiar with the 
codices, we may state that the two upper transverse lines are 
glyphs forming the text; the four lines next below, of black dots 

* A oop7 of tbd f uU plato Is glvdn on pago 8tO of tbe Otb Am. Bop. Bur. Bth. 
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and short lines, are numerals ; the next three lines are day char- 
acters with accompanying red numerals ; and the two lower lines 
are numerals (the outline or hollow numerals are red in the origi- 
nal). Taking the series by columns, we observe that each pair of 
glyphs, reading downwards, has its own series of numerals and 
day symbols. Hence we conclude that each pair forms a sentence, 
and that here the reading is downward or by columns. 

Taking the left-hand column, we interpret it as follows, beginning 
with the character at the top: KUchcUae, ** Malignant ulcer, sore, or 
wound." The next character below, BancimU, "Pest, mortality, 
fatal epidemic." Before proceeding, it is necessary to remark 
that the first character as given in the figure is slightly erroneous. 
The little circle over the hatched portion has, in the original, the 
little parallelogram and two dots characteristic of the I (see Sci- 
ence, July 22, 1892, p. 44, Fig. 1, No. 18c). C>>ntinuing down- 
wards we have next one dot = 1, then four dots = 4, then a short 
line and four dots = 9, then a short line and three dots = 8. 
Next is ISOib, then iCaban, then 2Ezanah, three days with their 
accompanying numbers. Lastly, below these we have the red 
numeral, 8, and black numeral, 17, denoting 8 months and 17 
days, the period which intervenes between two columns. It is 
only necessary to say here that the black numerals immediately 
below the text in this column denote 24 years, 9 months, and 8 
days (see explanation in '* Aids to the Study of the Maya (bodices," 
dth Ann. Rep. Bur. Eth.). 

As this series, which runs through several plates, is divided, 
with few exceptions, into periods of 8 months and 17 days, it is 
reasonable to assume, if the text bears any relation thereto, that 
the portion of the text in a given column refers to something oc- 
curring in the period of 8 months and 17 days denoted by the 
lower numeral symbols. This gives us a clue to the signification 
of the two written characters at the top, which, taken in connec- 
tion with what follows below, may be read *' At this time occurred 
the deadly ulcer pest." 

Very often, in addition to the general aids above mentioned, 
we find special aids relating to particular cases. This is true in 
this instance. We observe to the left of the face of the second 
character, a small corkscrew figure which, according to our in- 
terpretation, must have 6 as its chief phonetic element. If we 
look below in the same column at the symbols for Cib and Caban, 
we see the same corkscrew figure in each, and find & as a phonetic 
element of each. 

Turning next to the third column from the left of our figure, 
we observe that the upper character is the second M symbol of our 
letter-list (Science, July 22) and that immediately below it are 
five dots. As Ho is the Maya word for " five," we may translate 
the whole symbol by Homah, •* To submerge, overwhelm, beat 
down and destroy dwellings and other things, and to unroof 
houses." The second character is slightly incorrect in the figure, 
as it tacks a slender x-shaped figure in (he right i>ortion of the 
glyph ; and the little figure in front of the eye of the animal-head 
should represent a rod passing through a little circle. This char- 
acter we render by the Maya word Cfuuxc or Chac because the 
head is like that of the Chac figure as shown in theTroano Codex. 
CT^oao or CTioc signifies **The tempest or tornado." Connected 
with the time symbols below, the interpretation will be, ** At this 
time, or during this period, occurred a tempest which unroofed 
houses and destroyed dwellings." The little character in front of 
the eye of the second character is the lightning symbol, — the 
proof, however, of this must be omitted as it cannot be given 
without the introduction of several figures. 

The two characters at the top of the seventh or next to the 
right-hand column, we translate as follows: Bulzah, *^To inun- 
date or be inundated.'' TammLul, *'Deep, profound." That is 
to say, *' At this time the land was inundated to a great depth." 
The upper part of No. 2 is imperfect in our figure in not having 
a slight opening at the right end. 

This hunting out of the lexicons Maya words to suit characters 
is of course mere childish play unless based upon a legitimate and 
scientific process. 

First, from the second element in the symbols for the east and 
west cardinal points and of the month Yaxhin I obtain the hiero- 
glygh for Kin or KV , This forms the first part of the character 



I have translated above — Ktlchalcu: — and gives us the ki or 
JcU ; the little circle above (corrected as suggested) is Landa's I ; 
in the hatched portion of the right character I find the ch which 
is seen in the symbols for chicchan andPtxo;, in one as cfe (soft) 
and in the other as a? (sh). Thus we have kU, ch\ V. Of the 
next character translated we find the h in the corkscrew figure in 
front of the face,— as seen in Cib and Cdban. The cimU symbol 
is seen in the face character. The signification of the chaae 
symbol is determinable independently of its phoneticism. It is 
found in Dres. 71<J, 72o, and 78Q, where its relation to the tempest 
is evident. The Ho in Homah has not been verified, the dots 
may be, and I am inclined to believe are, used as a determina- 
tive or simply to indicate the aspirate; I can only assert positively 
that it is some word relating to the effect of the tempest, the prin- 
cipal phonetic element of which is m, and that the five dots 
below give better results as h than with any other phonetic ele- 
ment. 

As the crucial test of attempts to decipher is that the characters 
shall give like results in new combinations, I present some 
specimens to show that my interpretations hold good in what 
seems to be a sufficient number of cases to justify or at least 
to furnish some basis for the claim made. The incompleteness of - 
our lexicons and the probability that the language in which the 
codices are written is archaic must be borne in mind. It is, there- 
fore, more than likely that very many cases will occur where^ 
although we may know the chief phonetic element of each part 
of a comi>ound character, we cannot interpret the whole. This 
will undoubtedly be true unless there are indications of the minor 
elements which have not as yet been discovered. 

Let us take, for example, the m of my letter-list — shown here 
in Fig. 2. It is the same as the symbol of the day, Ymix, in 
which we find m a leading phonetic element. Fig. 8 (Dres. 50®)* 
is the symbol for the month Mac. It is possible and even proba- 
ble that this symbol, which here varies slightly from the conven- 
tional form, should be rendered Camach or Camaach, signifying 
<< the jaws," as this appears to be the true name of the month. I 
was at first inclined to believe that Landa*s character for this 
month was but a conventional symbol probably intended to repre- 
sent the mouth, but am now convinced that it is phonetic. 

I have asserted in a previous communication that Landaus 
symbol for ma is correct, but I should have said that it will be 
correct if the strokes indicating the m are inserted in the little 
circles at the ends. In our Fig. 5, taken from the lower end of 
the line in Dres. 69, we see possibly the original from which this 
author's symbol for the month If ae was taken, as it is used at 
this point to indicate the month. Here we see these strokes very 
distinctly, and in the ends of the lower character the little paral- 
lelograms indicating the a, hence we render the symbol by Maach, 
an abbreviation of Camaach, as given by Perez. Is there not in 
this fact a very strong indication, if not positive proof, of pho« 
neticism ? 

The compound character shown in Fig. 4 is found in Tro. 
9*b and 10*c. It occurs in the latter twice, the parts, however,, 
reversed in the parallel groups (as unfortunately in our figure), 
while in that of 9*b one part is placed above another. These 
variations do not necessarily indicate a difference in the pbonetio 
value. Omitting the prefix U, this may be rendered Makcab, " To 
eat honey without chewing (that is, by sucking) ; to break into a 
bee-hive and steal the honey." As the parts Cah and McJe have 
the same signification when separate, the reversal of the parts of 
the symbol does not change the signification. By turning to the 
plates of the Tro. codex on which the symbols are found, the ap- 
propriateness of this rendering will be at once apparent. There 
we see the twisted red symbols denoting the fire, kindled beneath 
the bee-houses or hives, by which to smoke out the busy little 
workers. At least it is thus I interpret these figures. 

Fig. 6 (Cort. 27». Tro. 14*> and c, etc.) : Xamach, ** A vessel, a 
large earthen pot." It is also applied to the clay vessel in which 
tortillas were cooked. After the introduction of metallic vessels 

» The abbreviations, Dres. for Dresden Codex, Tro. for Troano Oodez, an<t 
CSort. for Corteelan Codex, are used In the remainder of the article. The letr 
ters, a, b, o, and d, following the pages Indicate the traoTerse divisions begla* 
nlng with a lor the apper one. 
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by Europeans, it was applied to an iroD plate used to bake bread 
upon (Henderson). In the codices it appears to have been used 
chiefly as the name of a jar and of vessels in which meat was 
cooked ; see, for example, Cort. 27*, where there are four symbols 
and four vessels, and a cardinal point symbol to each, probably 
indicating the relative positions in which they were to be placed. 
On Tro. 15^ we find the same symbol occurring in five parallel 
groups, four of them, with a cardinal i>oint symbol accompanying 
each. The middle one may be interpreted with a strong proba- 
bility of being correct; axtman xamach, theeth ^f — ; "In the 
vessel toward the north the haunch or quarters — ?— ." The 
fourth character, indicated by the interrogation point, I am unable 
to interpret. 

Fig. 7. Tro. 17*o. Chim (Chimil), •* A bag, sack, a kind of 
net." The object referred to is seen in the figure below the text, 
where it forms the net- like covering of the image-head in the 
vessel. The symbol in the same group — our Fig. 8 — which is 
a derivative of Kah *' to imprison, inclose, shut in," also corres- 
ponds with what is seen in the Bgure. 

Fij?. 9. Tro. 81*»>. Zum or Zuumy " rope, cord, line," and Fig. 
10, same ^roup, Xd or Xelem^ ** to part, separate, cut, divide,'' 
have been referred to above. 



lay a beam across a place, to traverse." Reference to the plate 
indicated will make apparent the appropriateness of this interpre- 
tation. In this symbol the m character is abbreviated to the upper 
or dot-surrounded portion alone. 

A» our Fig. 8 without the suffix is the well-known symbol for 
20, which in Maya is Kal, we have two places in which the pho- 
netic equivalent applies. The signification '* to imprison or shut 
in '' is also appropriate in Fig. 4 of my communication in Science^ 
July 22, which gives us a third combination. 

Now let us take the b character as given in my letter-list. It 
is given by Landa as his second b substantially as found in the 
codices; also in his symbols for the months Pop and Kayab as re- 
peated in Dres. 46^ and 48<:. The following examples of its use 
in the codices are given with interpretations which I believe to 
be substantially correct. As those who are interested in the sub- 
ject can make the comparisons and judge of the appropriateneaa 
of the renderings without explanations, I will make my comments 
brief. 

Fig. 14. Tro. 12*t>. Omitting the prefix Ca, I interpret Bon 
{Bonah), ^^ to paint, dye, tinge, stain.** Using the Ca, which has 
numerous significations, and the character which follows, shown 
in our Fig. 15, which we render Xdche, *^ groove or crack in the 




Fi08. 2-87. 



Fig. 11. Dres. 14^ and o and 46^. Maax, *' monkey, ape, imi- 
tator." The two dotted lines which fall in this symbol from the 
m character, I take to be indications of the double a and not of 
the X, The face. I think, is a mere conventional symbol. The, 
personage with which this symbol appears to be connected is dis- 
tinct from the dark figure which I have in a former publication 
assumed to be Ekchuahf the god of merchants, which is accepted 
by Rosny and Dr. Schellhas.^ 

Fig. 12. Cort. llto. Hahaynmc, ** To bury or inter super- 
ficially ; " also <* A stab or thrust given obliquely." The first defi- 
nition applies very well to the act of planting com shown in the 
figure below. The second agrees equally well with the idea of 
dibbling holes into the ground with the curved stick which the 
planter holds in his band. Attention is also called to the fact 
that the sign of aspiration is duplicated in the symbol and the h 
is repeated in the word. The parallel passage in Tro. 81^ (left 
group) appears to have the signification of the second of the above 
renderings, though different symbols. We may remark in passing 
that this parallelism in passages and many other things show that 
the Cortesianus is not a part of the Troano, but a distinct codex, 
notwithstanding the divided ** title-page." 

Fig. 18. Cort. 20b. Hamah, ''To make a breach in a ram- 
part; to break down or break open ; " or Hemeh (from Hem), ** To 

* Brsflseur, uoder AkcU}-MaXj speaks of a phantom or hobgoblin of this 
which he says sifroifles the 'Oreat Monkey of the night.'^ 



wood," we obtain the following: "Paint twice the grooves in the 
wood," or " the two grooves." 

Fig. 16. Tro. Sl^: BuUaJiaan or some derivative of Bui, BtUahy 
**To submerge, overwhelm with water." The character found 
immediately below, shown in Fig. 17, may be rendered by Ban 
(Batiah), ''To demolish, throw down, level with the ground.*^ 
As the loDg-nosed god (Tlaloc?) is seen below overturning a jar 
of water on the sprouting corn, the appropriateness of the render- 
ing is apparent. 

Fig. 18 (a and b). Tro. 3»i'>. These two characters we translate 
Yib-u-eab, '• To liquefy, melt, dissolve the honey." 

Fig. 19 (a-e). Tro. 85o. The characters a, 6, c, d, «, which 
form one group, may be rendered with a probability of being cor- 
rect, — folio wing the order of the letters, — Kuch hUcyah hak — f — 
morlaaht ** The vulture moves from one side to the other with a 
tremulous motion in a wonderful manner — ? — without repeated 
buffetings." The first character of the group is not included, as 
it is well nigh obliterated ; a is a conventional symbol, and I am 
unable to suggest the interpretation of d. 

As our paper is necessarily limited, the above must suflSce at 
present as examples of tracing the combinations of a single char- 
acter. That those mentioned appear in numerous compound 
symbols which we are, as yet, unable to decipher, will be admitted; 
but this was to be expected, and must continue to be true until 
more complete lexicons of the language are obtained, or until some 
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one as familiar with it as with bis Dative tosgue takes hold of the 
work. 

We will now call attention to some characters, the interpreta- 
tion of which seems to give us a proper clue to the signification of 
the subjoined figures, sometimes very dififerent, however, from 
the conclusion likely to be reached from a study of the figures 
(pictares) alone. 

Let us take the leading symbol in the '* baptismal " scene shown 
in Tro. dO*<'. There are in this series four groups, each assigned 
to one of the cardinal points; this symbol, which is our fig 20, is 
found in each, hence must indicate some act, thought, or thing 
applicable to each of the figures below, which represent women 
apparently sprinkling children. We observe that the upper char- 
acter of the symbol is the same as that of our Fig. 21, the symbol 
for ChikiUf *' west; " that the one below it is Landa*s H, and that 
to the right his t. Putting these together we have Chic ha (or 
Chidi-atah) — i, or ich; <*To rinse, cleanse, or wash with water, 
the child,^ or *' the face." ' A very simple and ordinary operation, 
but. like everything else which the priests could bring under 
control, was to be attended with certain religious or superstitious 
observances. Possibly this may refer to something of a more 
pablic character than the cleansing of children in the household. 

In the middle divisions of Plates 24 and 25 Cortesianus, we see 
what we take to be a series of enclosed graves or sepulchres, the 
inclosure or vault being of wood fastened by thongs or withes. 
The dead are seen within, but on top of each a person stooping 
or lying down. What does this signify? Judging from the 
figures alone, several dififerent and apparently equally applicable 
answers might be given. Referring to the text above (Plate 25), 
we observe the characters shown in our Figs. 22 and 28. The 
first (Fig. 22) we translate by Pou>ladhal from Pablaahal, < ' To rip 
open, unseam; to cut, break or burst open." The second (Fig. 28) 
by U'Piaa OimUhi, " the enclosures of the dead." The article 
borne by the middle figure, Plate 25, appears to be the same as 
those in the hands of the individuals Tro. 28*o, where they ap- 
pear to be used in severing the trunks of trees. Although odd- 
shaped implements to be used for this purpose, I have supposed 
Ihem to be what may be termed saws, fitted with flint teeth. 
At any rate, they are used in some way in working in wood. 
Fig. 24, from same series, is probably a derivative of Paaxal, ** To 
demolish, etc." 

In Dree. 1^ the figure shows two individuals drawing a seine 
in which is a single fish, over which is the character shown in 
our Fig. 25, here turned on its side as in the original. This con- 
tains the same elements as No. 8, Fig. 2, Science, July 22, trans- 
lated CMts, **tbe turkey," but here they are reversed. Turning 
to Perez's lexicon, we find that Tzac is a little fish so named ; 
Brasseur says a little fish resembling a sardine which inhabits the 
senotes. 

As the symbol forXotman, ** north," Fig. 26 contains the char- 
-acters for «a and y according to my theory, and lacks the x sym- 
bol, the question arises. How is this to be explained ? That some 
of the day and month symbols, if phonetic, are abbreviated will 
become evident to anyone who will carefully study them. That the 
symbol for Nohol, ** South," if phonetic, is also abbreviated must be 
admitted. The same is true of that for north. Turning to Tro. 
8(H>, we find the symbol shown in our Fig. 27, which is here used 
for North. In each wing of the upper character we see the hatch- 
ing indicating ^x; the middle one ma, and in the lower one the 
y. Supplying the subordinate elements we have xax-ma-yaam, 
** the side without an opening " or *' door." As Nohol signifies 
''* the great door," this contrast is consistent and gives us a Maya 
name for north, and does away with the necessity, as Charencey 
auppoaes, of resorting to a foreign language for the word.* 



NOTES AND NEWS. 



At last there seems to be an awakening among Americans as 
to the food they eat, if we may judge from the interest taken in 
the food exhibitions which have been held of late years. A most 

1 Peres limits the signlfloation of this word chiefly to rinsing the month, 
iMit Brftasenr gives it a more general meaning. 
* Aotes. See. Pbllol., Tom. 80, p. 187. 



attractive exhibition of this kind has been opened at the Madison 
Square Garden in this city, and has combined with it a series of 
lectures, by Miss Parloa. on cooking. The exhibition ranges from 
a dairy — cows and sU — to the toothsome buckwheat cakes. 
One thing brought out clearly is the simplification of housekeep- 
ing brought at)out by the use of the partially prepared viands 
now in the market. But we would suggest that substitutes, 
occasionally shown, can never take the place of the real 
articles. 

— A European correspondent informs us that a Russian expe- 
dition is now in north-east Siberia for the purpose of bringing 
back a mammoth which has been discovered there frozen in a 
perfect condition. The writer adds that he has strong hopes the 
naturalist in charge of the expedition may discover the eggs of 
Rosses Rosy Gull {Rhodostethia rosea), as yet unknown to oOlo- 
gists. 

— The Bausch & Lomb Optical Co., Rochester, N. Y., recently 
issued the thirteenth edition of their *' Illustrated Catalogue of 
Microscopes, Objectives, and Accessories." This firm has now 
made and sold ten thousand microscopes, not including thousands 
of dissecting microscopes, which means that their instruments are 
in very wide use in this country, and the firm takes pleasure in 
stating that a European demand is now growing, showing an ap- 
preciation of their work abroad. By contract with the well-known 
maker, Carl Zeiss of Jena, the Bausch & Lomb Optical Company 
are made the sole manufacturers, under the patents, of the Zeiss 
photographic lenses. 

— The School of Political Science of the Brooklyn Institute of 
Arts and Sciences, for which provision has been made by the De- 
partment of Political Science of the Institute, and some account 
of which was published in Science for May 20, will t>e formally 
opened with a public meeting at Association Hall, on Monday 
evening Oct. 10. Mr. John A. Taylor, president of the depart- 
ment, and other well-known citizens of Brooklyn, who are inter- 
ested in the movement, will address the meeting. At the same 
time the courses of study established by the committee on the 
school will be announced and described. The committee on the 
School of Political Science comprises some of the most successful 
business men in the city, as well as distinguished representatives 
of the professions and of the prominent educational institutions 
of Brooklyn, between which and the institute a cordial under- 
standing and co-operation exist. The committee have taken 
great care in the selection of instructors for the school and the 
arrangement of the courses of study, and are well satisfied with the 
results thus far attained. The faculty of the school, so far as 
selected, consists of Charles H. J. Douglas, Professor of Political 
Economy, and Lewis G. Janes, Professor of Civil Government. 
Dr. Janes is well and favorably known in Brooklyn as the presi- 
nent for several years past of that very successful organization, 
the Brooklyn Ethical Association. He brings to his work in the 
school maturity, enthusiasm, and thorough scholarship, and will 
make his courses in civil government both popular and instructive. 
Professor Douglas, who has t>een secretary of the Department of 
Political Science since the reeij<nation of Professor Frank .1. Good- 
no w of Columbia College from that position two years ago, will 
have charge of the classes in political economy. He is a graduate 
of Brown University, and has studied at Tale, Johns Hopkins, 
Michigan, and Columbia, receiving from the last-named institu- 
tion the degree of Doctor of Philosophy, and an appointment as 
Seligman Fellow in political science. It is expected that Dr. 
Douglas's work at the instiiute will be as successful and popular 
as it has been at the Brooklyn Boys* High School, in which for 
several years he has had charge of the work in political science. 
The matter of raising a permanent fund for the School of Politi- 
cal Science is one that should appeal strongly to those pos^ssed 
of means and interested in the education of our youth in the du- 
ties of citizenship. A guaranty fund has been raised, sufficient 
to insure the support of the school irrespective of the size of 
classes for the first year; but a permanent endowment of $50,000 
or $100,000 is needed to put the school in the best possible condi- 
tion to do the work proposed by its projectors. 
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ANTARCTIC EXPLORATION. 

BT HUGH BOBEBT MILL, UBBABIAN, BOTAL GBOOBAPHICAL SOCIETT. 

Considerable interest has been awakened by the greater part 
of the Dundee whalmg fleet abandoning the Davis Strait 
<< fishing" and taking their departure for the Antarctic seas. 
The venture is a purely commercial one, and has been in con- 
templation for some time, as the northern whaling has in recent 
years become almost unremunerative. Shortly before the vessels 
sailed it became known that they might possibly afford some 
facilities for scientific work, and the Royal Geographical Society 
(London), the Meteorological OflSce, and other institutions look 
steps to obtain successful observations. Additional chronometers 
and standard compasses were supplied to all the vessels, together 
with a complete set of the best meteorological instruments. The 
captains undertook to lay down their track as accurately as pos- 
sible, and to fix the position and report upon the appearance of 
any land they might sight in the far south ; also to observe the 
variation of the magnetic needle as frequently and carefully as 
they could. It is not likely that startling geographical discoveries 
will be made, although perhaps the coast of Qraham^s Land may 
be followed farther south and more accurately mapped. Every- 
thing in this department must depend on the discretion of the 
captains and the caprice of the whales. The vessels will not try 
to make a high latitude unless it is necessary to do so in order to 
get a cargo, but the captains will not hesitate to force their way 
far into the ice if they find it to be necessary, and from their 
long Arctic experience in ice-navigation it is safe to say that 
nothing less than an impenetrable barrier will stop them. 

It is unnecessary to remind the readers of Science that since 
the expeditions of Wilkes and Ross, fifty years ago, no explora- 
tions worthy the name have been made in Antarctic seas. The 
Challenger, probably the only steamer that has gone so far south, 
merely crossed the Antarctic circle, and, being unprotected 
against ice, had immediately to return. Recent oceanographical 
and meteorological researches have gradually increased the de- 
sirability of improved knowledge of high southern latitudes, and 
representations have been made on several occasions as to the ad- 
visability of a properly equipped scientific expedition being sent 
out by the British Government. While this desirable expedition 
is deferred, the necessarily fragmentary results of trading voy- 
ages may afford most valuable hints, 

The four Dundee ships, which sailed on September 6, 7, and 8, 
are barque-rigged wooden vessels fully protected for ice- work and 
provided with auxiliary steam. Their tonnage is about 400, but 
on account of the enormous thickness of their timbers the size 
externally is nearly that of 600-ton ships. Three of the vessels, 
the "Balaena,*' Captain Fairweatber; the ** Active,'* Captain 



Robertson; and the *' Diana,*" Captain Davidson, carry surgeons 
who were specially selected on account of their scientific tastes 
and their willingness to utilize all opportunities to the full. Mr. 
W. S. Bruce, the surgeon of the ** Balaena" has a very complete 
equipment of apparatus for sea-temperature work and for bio- 
logical collecting. He is accompanied by an Edinburgh artist, 
Mr. W. G. Bum Murdoch, who goes specially with the object of 
sketching the scenery of the southern ice. Dr. Donald on the 
** Active," and Mr. Campbell on the ** Diana " are also equipped 
with appliances for collecting. Each of the ships carries a pho- 
tographic apparatus. 

The scientific results expected on the return of the whalers six 
or seven months hence are as follows: Full meteorological logs 
with records of surface sea temperatures and densities, and of 
temperatures at a few points down to the depth of 150 fathoms; 
deeper observations would be impracticable without hampering 
the real business of the cruise. A large collection of small sur- 
face organisms will be secured by tow-nets, a mode of collecting 
for which there will be unlimited opportunities as the vessels 
slowly follow their boats when engaged in whaling. No dredg* 
ing can be attempted in deep water, but it is possible that there 
may be some shore-collecting in southern lands not preTionsly 
visited. Observations on ocean-currents will be made by the 
captains in the ordinary course of navigation, but floats will also 
be launched in high southern latitudes, the recovery of which 
will be looked for with interest. Special attention will be directed 
to all phenomena connected with sea- ice, and, in case of any mod 
or stones being observed embedded in icebergs, an efifort will be 
made to secure specimens in order to get some idea of the geology 
of the land hidden under the southern ice-cap. A large and rep- 
resentative selection of birds will almost certainly be secured » and 
some problems as to migration may be elucidated. Samples of 
sea-water from various depths will be brought back for careful 
analysis. 

From a scientific point of view the expedition will be the more 
successful the worse it is coomiercially; for, if whales are not 
found on the margin of the ice, a very high latitude may be 
reached during the search for them. In any case the barometric 
readings are bound to be of the greatest interest, as they will 
throw light on the remarkable area of permanent low pressure 
which surrounds the South Pole. And it is impossible that the 
observations of so many highly trained sailors and enthusiastic 
naturalists can be barren of results in many departments. 



THE ABORIGINAL USE OF BONE IN VERMONT. 

BT G. H. PERKINS, UNIVEBSITY OF VERMONT. 

Objects wrought from bone appear to be quite uncommon 
throughout the country, unless it be in the neighborhood of shell- 
heaps. Certainly in the Champlain Valley they are the rarest of 
archseological finds, and until within a few years none had been 
found, so far as is known to the writer. At Plattsburgh, en the^ 
New York side of the lake, a few pointed implements and barbed 
spear-points have been found, and are in the fine local collection 
made by Dr. D. S. Kellogg of that place; but until very recently 
none had been found on the Vermont side, and they are still ex- 
ceedingly rare, although, in all, many hundreds of stone imple- 
ments and ornaments, some of them of very fine workmanship, 
have been discovered, as well as many fragments of decorated 
earthenware and a few implements of copper and ornaments of 
shell. 

For many purposes, as awls and the like, bone would seem 
better suited than stone and much more easily worked ; and it is 
hardly conceivable that bone was not used more commonly than 
is indicated by our collections. And yet, making all possible al- 
lowance for the perishability of bone, we cannot suppose that 
objects made of this material were ever very abundant; for the 
other specimens found in some of our localities are not very- 
ancient; and, in more than one instance, entire bones have been 
found in fair preservation, and there is no reason to think that if 
bone objects had ever been associated with those of stone they 
would not now be found with them. 
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We must then conclude that, for reasons sufficient to them- 
selyes, the former occupants of the Champlain Valley did not 
fashion many of their implements or ornaments from the bones 
of the animals which they captured, although we must admit 
that the few specimens found do not fairly represent the entire 
stock of such objects which were made and used. 

After collecting in this region for more than fifteen years with- 
out seeing a single specimen of worked bone, the first one made 
its appearance near an old village-site, while I was digging out 
some bits of pottery from beneath a pine stump. It was only a 
tine of a deer's antler, the surface of which had been smoothed, 
and a rudely cut groove was about the large end, as if to enable 
the owner to fasten a cord for suspending the object as an 




Fio. 1. 

ornament. So little- wrought a specimen would attract little 
attention usually, but it was taken associated with stone 
implements, from beneath a pine stump, and was our first of 
its kind, and therefore possessed especial value. It is 
white and somewhat chalky in appearance; but I do not 
suppose it to be necessarily of great age, though not very recent. 
This specimen is about four inches long and three-fourths of an 
inch in diameter at the larger end. A second and shorter tine 
was recently found in another locality. The point of this is 
smoothed, and it may have been used in the decoration of the 
pottery which was so commonly used, and which was most fre- 
quently ornamented with lines, grooves, and the like, made by a 
more or less blunt point drawn across the unbaked surface of the 
jars. The most perfectly made and finished point found in Ver- 
mont is shown full-size in Fig. 1. It is made from a fragment of 
a tibia, or some other round bone, and nearly the whole surface, 




Pio. 2. 

except the groove of the medullary canal, is well smoothed, and 
the pointed end is exceedingly well finished. This specimen was 
found not far from Burlington, and with it were fragments of 
bones, a canine of a bear, as well as stone implements. From 
the simple unornamented objects, such as those just mentioned, 
to such as that shown in Fig. 2. is a long step, but we have noth- 
ing intermediate. The specimen shown in Fig. 2 is, as the figure 
shows, broken along the upper and lower edge. Whether it 
originally was made from an entire section of a round bone, or 
was merely a fragment as we have it, is not readily determined. 
If fractured since it was ornamented, the breaking is not recent. 
It may have been a whistle, or tube for some other use. 

As to the decoration, a glance at the figure will give a better 
idea of that than any description. The lines are sharply incised 
and quite regular, although the tool by which they were made 



now and then went a little astray, and the whole effect is very 
neat. The ends are smooth and somewhat bevelled or rounded. 
The length of this specimen is a little less than three and a half 
inches, and the greatest width three-fourths of an inch. It was 
found near Swanton, not far from the Canada border. 

Another, and, if genuine Indian work, very interesting speci- 
men is a mask made from a piece of a femur or some thick bone. 
The face is boldly and not unskilfully carved, the features all 
of them being strongly marked. It was found buried in the 
earth, not far from the specimen figured above, near Canada, and 
may quite possibly be the work of a passing hunter or soldier; 
and it is also, and perhaps equally, possible that it was carved by 
one of the St. Francis Indians, who formerly roamed about the 
region where it was found. It is apparently not very ancient. 
The face is oval, an inch and three-eighths long, and one and one- 
eighth wide, and, including the rather prominent nose, five- eighths 
of an inch thick. 

The list here given is certainly very meagre, but it includes all 
kinds that have been found, and its brevity simply emphaMzes 
the rarity of such objects in Vermont. 



ON THE INTROSPECTIVE STUDY OF FEELING. 

BY HIBAM M. STANLEY, LAKE FOREST UNIVEBSriY, IIaL. 

Of all the sciences psychology is, perhaps* the most imperfect. 
If a science is a body of knowledge obtained by special research 
and accepted by the general consensus of specialists, then psy- 
chology is so defective as to scarcely merit the name of science. 
This want of consensus is everywhere apparent and must especially 
impress any one who compares the lack of harmony in manuals 
of psychology with the practical unanimity in manuals 
of botany,' geology, physics, and other sciences. Even in the 
most fundamental points there is no agreement, as will be evident 
in a most summary statement. 

It is now something more than a century since the general di- 
vision of psychic phenomena into intellect, feeling, and will, first 
came into repute, but still some psychologists of note do not agree 
to this fundamental classification, but would unite feeling and 
will in a single order. As to the subdivisions of feeling and will 
we are confessedly wholly at sea. In intellect it is only on the 
lower side, sensation and perception, that anything of great sci- 
entific value has been accomplished ; and even now it cannot be 
said that the classes of sensation have been marked ofif with per- 
fect certainty. In the higher range of intellect psychology can do 
scarcely more than accept some ready-made divisions from com- 
mon observation and logic. And if so little has been settled in 
the comparatively simple work of a descriptive classification of 
the facts of mind we may be assured that still less has been accom- 
plished toward a scientific consensus for the laws of mind. 
Weber's law alone seems to stand on any secure basis of experi- 
ment, but its range and meaning are still far from being deter- 
mined. Even the laws of the association of ideas are still the 
subjects of endless controversy. Also in method there is mani- 
festly the greatest disagreement. The physiological and intro- 
spective schools each magnify their own methods sometimes so 
far as to discredit all others. Physiological method has won for 
itself a certain standings, indeed, but just what are its limitatioas 
is still far from being settle<i. 

But the grievous lack of generally accepted results is most ap- 
parent in the domain of feeling. The discussion of feeling in 
most manuals is very meagre and unsatisfactory. Professor 
James's recent treatise, for instance, gives some ^00 pages to the 
Intellect, and about 100 pages each to Feeling and Will. There 
is little thorough analysis and no perfected inductive classification. 
We often, indeed, find essays of literary value which appeal to 
the authority of literature. But to refer to Shakespeare or Goethe 
as psychological authorities or in illustration or proof of psycho- 
logical laws is generally a doubtful procedure. The literary and 
artistic treatment of human nature is quite distinct from the sci- 
entific, and literature and art cannot be said to be of much more 
value for psychology than for physics, chemistry, or biology. 
To appeal t'l the Bible or Shakespeare in matters psychological. 
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18 usually as misleading as to consult them for light on geology 
or botany. Even the fuller trf alises on the subject of feeling 
rarely reach beyond literary method and common observation, 
being for the most part a collection and arranicement of the re- 
sults of comoKin sense, accepting common definitions, terms, and 
classifications. Now, science is always more than common sense 
and common perception, it is uncommon sense; it is an insight 
and a prolonged special investigation which penetrates beneath the 
rarfaceof things and shows them in those inner and deeper relations 
which are entirely hid from general observation. Common views 
in psychology are likely to be as untrustworthy as in physics or 
astronomy, or any other department. Science must, indeed, 
start with common sense but it does not deserve the name of sci- 
ence till it gets beyond it. 

A|;ain, the subject of pleasure, pain, and emotion, is usually 
discussed with considerable ethical or philosophical bias. The 
whole subject of feeling ha-i been so naturally associated with 
ethics and philosophy from the earliest period of Greek thought that 
a purely colorless scientific treatment is quite difficult. Further- 
more, feeling has been too often discussed from an a priori point 
of view, as iu the rigid following out of the Herbartian theory of 
feeling as connected with hindrance or furtherance of representa- 
tion. Still further, the physical side of emotion has been so em- 
phasized by the physiological school as to distract attention from 
purely psychological investii^ation. How far this may lead is 
seen in Professor James's theory of emotion which makes it the 
reflex of the so-called expression. 

It is obvious, then, on the most cursory review that very little 
has been accomplished in the pure psychology of feeling. Here 
is a region almost unexplored, and which, by reason of the 
•elusivenees and obscurity of the phenomena has seemed to some 
quite unexplorable. Dr. Nahlowsky truly remarks, that feeling 
Is a *' strange mysterious world, and the entrance to it'is dark as 
4o Hades of old." Is there any way ouc of this darkness and con- 
fusion ? If the study of feeling is to become scientific and give 
assured results, we must, I think, assume that all feeling is a 
biological fiinction governed by the general laws of life and sub- 
ject in origin and development to the law of struggle for exist- 
ence. Assuming this strictly scientific point of view we have to 
point oi^t some difficulties in the way of the introspective psy- 
chology of feeling as compared with other departments of bio- 
logical science. 

We trace directly and with comparative ease any physical organ 
and function from its simplest to its most complex form; for 
example, in the circulation of the blood there is clearly observable 
a connected series from the most elementary to the most special- 
ised heart as developed through the principle of serviceability. 
In some cases, as in the orohippus, a form in the evolution of the 
horse, we are able to predict an intermediate organism. Psy- 
chology is still far from this deductive stage; we have no analo- 
gous series of psychic forms, much less are able to supply, a 
priarif the gaps in a series. The reason for this is mainly the 
inevitable automorphism of psychological method. In biology 
we are not driven to understand life solely through analogy with 
our own life, but in psychology mind in general must be inter- 
preted through the self-observation of the human mind. In 
biology we see without effort facts and forms of life most diverse 
from our own ; the most strange and primitive types are as readily 
discernible as the most familiar and advanced, the most simple 
98 the most complex. We study a fish just as readily as a human 
body, but the fish's mind — if it has any— seems beyond our 
ken, at least is not susceptible of direct study, but a matter for 
doubtful inference and speculation. Whether a given action 
does or does not indicate consciousness, and what kind of con- 
sciousness, this is most difficult to determine. Thus we have the 
most various interpretations, some, as Clifford, even going so far 
as to make psychic phenomena universal in matter, others, on the 
other hand, as Descartes, limiting them to man alone. 

The difficulty of this subjective method, this reflex investiga- 
tion, is almost insurmountable. Consciousness must act as both 
revealer and revealed, must be a light which enlightens itself. A 
fact of consciousness to be known must not simply exist like a 
physical fact or object, as a piece of stone, but it must be such 



that the observing consciousness realizes or re-enacts it. To 
know the fact we must have the fact, we must be what we know. 
Mind is pure activity, we do not see an organ and ask what it is 
for, what does it do ; but we are immediately conscious of con- 
sciousness as activity, and not as an objective organ. We must 
here then reverse the general order and know the activity before 
we can identify the organ as a physical basis. 

By the purely objective vision of the lower sciences we can 
easily deteroiine a genetic series of forms most remote from our 
own life, but in psychology, mind can be for us only what mind 
is in us. The primitive types of psychosis are, no doubt, as re- 
mote and foreign from our own as is the primitive type of heart 
or nervous system from that of man's In the case of heart and 
nerve we can objectively trace with certainty the successive 
steps, but in endeavoring to realize by subjective method the 
evolution of mind we are involved in great doubt and perplexity. 
How can we understand an insect's feelings ? How can we ap- 
preciate minds which are without apprehension of object, though 
there is reason to believe such min Js exist ? Only to a very lim- 
ited extent can a trained and sympathetic mind project itself 
back into some of its immediately antecedent stages. Conscious- 
ness, because of its self directive and self -reflective power, is the 
most elastic of (unctions, yet it can never attain the power 
of realizing all its previous stages. Sometimes, however, the 
mind in perfect quiescence tends to relapse into primitive 
modes, which may afterward be noted by reflection, but such 
occasions are comparatively rare. The subjective method means 
a commonalty of experience which is often impossible to attain. 
Thus a man may believe there are feelings of maternity; he has 
observed the expression of nursing mothers, and knows in a gen- 
eral way that here is a peculiar psychosis into which he can never 
enter, and which is, therefore, beyond his scientiflc analysis. 
The psychic life of the child is more akin to his than that of the 
mother; yet it is only by an incessant cultivation of receptivity 
and repression of adult propensities that one can ever attain any 
true inkling of infant exper*ence. There is then, I think, a vast 
range of psychic life which must forever lie wholly hidden from 
us either as infinitely below or infinitely above us; there is also 
an immense realm where we can only doubtfully infer the pres- 
ence of some form of consciousness without being able to discrimi- 
nate its quality, or in exceptional cases to know it very partially ; 
and there is but a relatively small sphere where scientific results 
of any large value may be expected. By reason of its objective 
method the realm of physical science is practically illimitable, 
but psychic science is by reason of its subjective method kept 
forever within narrow boundaries. 

We must then take into account the inherent difficulties of the 
subjective method as applied to the study of feeling and mind in 
general and yet we must recognize its necessity. No amount of 
objective physiological research can tell us anything about the 
real nature of a feeling, or can discover new feelings. Granting 
that neural processes are at the basis of all feelings as of all men- 
tal activities, we can infer nothing from the physiological activity 
as to the natture of the psychic process. It is only such feelings 
and elements as we have already discovered and analyzed by in- 
trospection that can be correlated with a physical process. Nor 
can we gain much light even if we suppose — which is granting 
a good deal in our present state of knowledge — that there exists 
a general analogy between nerve growth and activity, and mental 
operations. If relating, i. e., cognition, is established on basis of 
inter-relation in brain tissue, if every mental connecting means a 
connecting of brain fibres, we might, indeed, determine the num- 
ber of thoughts but we could not tell what the thoughts were. 
So if mental disturbance always means bodily disturbance, we 
can still tell nothing more about the nature of each emotion than 
we knew before. We must first know fear, anger, etc., as ex- 
periences in consciousness before we can correlate them with cor- 
poreal acts. 

Is now this necessarily subjective method peculiarly limited as 
to feeling ? Can we know feeling directly as psychic act or only 
indirectly through accompaniments? Mr. James Ward {vide, 
article on Psychology in the Encyclopaedia Britannica, p. 49 cf. 
p. 71) remarks that feelings cannot be known as objects of direct 
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reflection, we can only know of them by their effects on (he 
chain of preeentation. The reason for this is that feeling is not 
presentation, and '' what is not presented cannot be re pre- 
Mnted.** ** How can that which was not originally a cognition 
become such by being reproduced ?*' 

It cannot. But do we need to identify the known with know- 
iof?, in order that it may be known? Must feeling be made into 
a cognition to be cognized ? It is obvious enough that no feeling 
can be revived into a re-presentation of itself, but no more can 
anj cognition or any mental activity. Revival or recurrence of 
•consciousness can never constitute consciousness of consciousness 
which is an order apart. If cognition is only presentation and 
re-presentation of objects, we can never attain any apprehen- 
sion of consciousness, any cognition of a cognition or of a feeling 
or of a volition, for they are all equally in this sense subjective 
acts. Re presentation at any degree is never by itself sense of 
re-presentation or knowledge of the presentation. 

Of course, the doctrine of relativity applies to introspection as 
to all Ci^gnition, and subject qwi subject is as unknowable as ob- 
ject qaa object. We do not know feeling in itself, nor anything 
alae in itself, the subjective like the objective ding an sich is be- 
yond our ken. Tet kinds of consciousness are as directly appre- 
hended and discriminated as kinds of things,but the knowing is, as 
such, distinct from the known even when knowing is known. 
Here the act knowing is not the act known and is different in 
value. The object known is not, at least from the purely psycho- 
logical point of view, ever to be confounded with the knowing, 
lo be incorporated into cognition by virtue of being cognized. 
Feeling, then, seems to be as directly known by introspection and 
reflection as any other process, it is not a hypothetical cause 
brought in by the intellect to explain certain mental phenomena, 
bat it is as distinctly and directly apprehended as cognition or 
volition. 

The distinction between having a feeling and knowing a feel- 
ing is a very real one, though common phraseology confuses 
Ihem. We say of a brave man, he never knew fear; by 
which we mean he never feared, never experienced fear, and not 
that he was ignorant of fear. Again, in like manner, we say 
•ometimee of a very healthy person, he i^ever knew what pain 
was, meaning he never felt pain. These expressions convey a 
tmth in that they emphasize that necessity of experience in the 
exercise of the subjective method upon which we have already 
commented, but still they obscure a distinction which must be 
apparent to scientiBc analysis. We cannot know feeling except 
through realization, yet the knowing is not the realization. Being 
aware of the pain and the feeling pain are distinct acts of con- 
sciousness. All feeling, pain and pleasure, is direct conscious- 
ness, but knowledge of it is reflex, is consciousness of conscious- 
ness. The cognition of the pain as an object, a fact of conscious- 
ness, is surely a distinct act from the pain in consciousness, from 
the fact it^lf. The pain disturbance is one thing and the intro- 
spective act by which/it is cognized quite another. 

These two acts are not always associated though they are com- 
monly regarded as inseparable. It is a common postulate that if 
yon have a pain you will know it, or notice it. If we feel pained 
we will always know it. This seemingly true statement comes 
of a confounding of terms. If I have a pain I must, indeed, be 
aware of ]t,know it. in the sense that it must be in consciousness; 
but this makes, aware of pain, and knowing pain, such very 
general phrases as to equal experience of pain or having pain. 
But there is no knowledge in pain itself, nor pain in the knowing 
act per m. The knowing the pain must be different from the 
pain itself, and is not always a necessary sequent. We may ex- 
perience pain without cognizing it as such. When drowsy in bed 
I may feel pain of my foot being '* asleep," but not know it as a 
mental fact. We may believe, indeed, that pain often rises and 
subsideB in consciousness without our being cognizant of it, but, 
of course, in the nature of the case there is no direct proof, for 
proof implies cognizance of fact. Pain as mental fact, an object 
for consciousness, not an experience in consciousness, is what is 
properly meant by knowing pain. Consciousness-of-pain as 
knowledge of it is not always involved by pain-in consciousness 
as experience of it. Consciousness of pain by its double meaning 



as cognizance of pain and experience of pain leads easily to ob- 
scurity of thought upon this subject. But experience does not, 
if we may trust the general law of evolution from simple to com 
plex, at the first contain consciousness of experience. This latter 
element is but gradually built up into experience, though in the 
end they are so permanently united in developed ego life that it 
is difficult to perceive their distinctness and independence. 

We conclude then that while not all feelings, that is, pains and 
pleasures, are discovered simply by virtue of being acts of con- 
sciousness, and that not all consciousness is apperceptive of itself, 
yet in general feelim^s are known as such, and there is nothing 
in their nature to make them only indirectly observable by con- 
sciousness. The direct subjective method certainly presents great 
difficulties especially in evolutionary psychology, but still it must 
be accounted the only method for feeling as for all regions of 
psychic life.* 

REMARKS ON AMERICAN LICHENOLOGY. — II. 

BY W. W. CALKIISS. 

In the Lichens the geographical distribution of species is quite 
as interesting as in phssnogamia. I shall in this paper confine 
myself to observations and collections made in the sub- tropical 
section of our country. The tracing of species to their native 
habitats, and thence following them over often wide areas of dis- 
persion until arrested in their progress by conditions unsuitable 
to their growth, is an important work for the botanist and for 
science. Florida — more especially its southern extremity — offers 
an attractive field and unusual advantages. One may draw a line 
east and west across the State in about latitude 25^, and below 
this will be found new conditions of soil, climate, and produc- 
tions. A new and peculiar flora exuberant in growth will come 
into view. With both shores laved by the warm waters of the Giilf 
Stream, that '* river in the ocean," also the Bahamas and Cuba 
less than one hundred miles distant, the reasons for the similarity 
of life to that of the Antillean system are plain. One has only to 
wander along these sunny shores and gather by bushels the proofs 
of what I say in such species as Ouilandina^ Bonduc, Mucuna, 
Urens, etc., that have been brought by the sea from other climes. 

Then tropical Algsd claim the attention. Approximately the 
line I have mentioned represents two vast and dissimilar floras, 
each overstepping somewhat the territory of the other, but retain- 
ing the mastery in their respective fields. Here northern forms 
Itecome intruders, southern less common. Many arborescent ones 
dwindle to shrubs. Per contra^ further north the same law ob- 
tains. Thus hath nature set her limits. Standing on this border- 
land, and amazed at the change in the higher orders,, I wished to 
know about the lower. In this field not much has been done. 
Our knowledge of the lichens has been until recently limited. It 
is my purpose to extend this knowledge somewhat, believing that 
it may be useful. 

Most of tbe species described by Nylander and Tuckerman, as 
from Cuba and some from further south, will be found in Florida. 
The great order Chraphidaceiy one of the most perplexing, abounds 
in new species, and I am satisfied that further research will add 
to the number in this and other orders. I now make nearly four 
hundred and fifty species, which is indeed a great number for 
one section when we remember that only a few years ago Willey 
estimated that ultimately one thousand might be found on the 
entire continent. The final total in Florida will exceed fi\e hun- 
dred; and I allow for some reductions which must follow their 
final resolution, for, as hinted in a former paper, this is more 
important than new species, especially if, as asserted, ** species 
only exist in text-books," — a proposition from which I dissent. 

The following observations will only embrace a few of tbe 
rarer and little-known forms collected by me, and some others of 
my discovery described as new to science : Oyalecta cvbana Nyl. 
On calciferous rocks, Keys of Florida, and on the main land Also 
in Cuba. Identified by Dr. Nylander. Chiodecton sphcerale Nyl. 
A rare tropical form first found by me near Jacksonville — and 

1 For a special carrylnK out of tbe principles herein advocated see the 
writer's article on Primitive Consciousness in the Philosophical Review, July, 
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sooth — on Nyssa aquatica, Trypethelium sprengeUi Nyl. On 
various barks of trees, Key West to Jacksonville. Opegrapha 
diapharoides Nyl. On oaks from Jacksonville south. The great 
genus Biatora has many species. Of these B. cameoaJbms Nyl. 
and B, Floridensi8 Nyl., found by me on Carpinus^ are new, and 
of tropical derivation. Two other great genera, Arthonia and 
Qraphis, teem with new species and rare forms. These find here 
their greatest expression, and the latter is reduced north of Florida 
to a very few species. 



CURRENT NOTES ON ANTHROPOLOGY.— XVI. 
[Edited by D. Q. BrinUm, M.D., LL.D.^ 
Linguistics as a Physical Science. 

When one surveys the works on linguistics which have ap- 
peared in the last few years, especially such as deal with the 
principles of changes in languages, it is easy to classify their 
writers into two groaps, the one preferring to explain such changes 
by processes of mind, the other by purely physical conditions. 
This distinction goes back to that which would regard linguistics 
as a branch of natural history, and its laws no other than purely 
physical ones ; or, on the other hand, that which claims the changes 
in language come chiefly through principles of psychology, logic, 
and metaphysics. 

Some have aimed at a compromise by saying that linguistics is 
in its contents a mental science, but in its methods a natural science. 
Professor H. Schuchardt remarks, in a late number of the Litera- 
turblattf&r Oer. und Roman. PhUologie, that it would be just as 
correct to reverse this statement, or to take the position that it is 
half a natural and half a historical science; provided that in the 
latter case we understand the two members of the proposition to 
be successive and not contradictory, the natural element passing 
into the historical. " Because/' he concludes, with a remarkable 
expression of his position, *' I believe in the unity of the science, 
and hold that there is no greater difference between biology and 
linguistics than between biology and chemistry.'' 

Gerland's Atlas of Ethnography. 

I have had at hand all summer the *' Atlas der Vdlkerkunde," 
by Dr. Georg Gerland, professor at the University of Strasburg 
(1 Vol., Gotha, Justus Perthes, 1892), and can speak of it now 
after that much use. It is composed of fifteen folio maps, and, 
as it is, I believe, the first complete ethnographic atlas ever pub- 
lished, it will not be out of place to give its contents. They are : 
L, Distribution of skin and hair; II., Density of population; III., 
Distribution of religions; IV., Distribution of diseases; Y., Cloth- 
ing, food, dwelling, and occupations ; YI , Location of peoples in 
1500 and 1880; YIL, Europe in 1880; Yin., Asia in 1880; IX., 
South-east Asia; X., Oceanica; XI., Africa; XII,, Aboriginal 
America; XIIL, America in 1880; XIY., Linguistic map; XY., 
Europe about 100-150 after Christ. 

The first impression one has in examining the Atlas — and with 
me it is one th.'it remains —is that entirely too much is attempted 
for a work of the size. The charts are necessarily on too small a 
scale and omit too much to be satisfactory for the special student; 
and what student is not special nowadays ? The list of subjects 
above given will be enough to convince the reader that detail 
cannot be attempted in most of the charts. Turning to the map 
of the American aborigines, there is an evident lack of classifica- 
tion. For instance, what does * * Peruvian peoples " mean ? It is 
neither a linguistic nor physical Kroup, and scarcely a political one. 
All tribes of Chili, Patagonia, the Pampas, and Tierra del Fuego 
are included under one rubric, and called '* Chilians or Pata- 
gonians." Such classifications are worse than worthless, because 
they are misleading; and these by no means stand alone. 

But it would be unfair to measure this atlas by its treatment 
of America, which, as usual in all works of the kind, suffers the 
most. In general, the Atlas is one of immense labor and of cor- 
responding value. It ought to be in the library of every geogra- 
pher and student of ethnography. 



To Deduce the Stature from the Measurements of the Long 

Bones. 

This is a problem which has occupied anatomists considerably, 
without leading to as uniform conclusions as one could wish. 
There are important ethnic variations in the length of the long 
bones of both extremities, as is well known, and others run in 
families, or are peculiar to the individual. Scott says of Bob Roy, 
that standing straight he could tie his garter below the knee. 
Such a statement makes an osteologist wish for his bones I Long 
fore-arms are ethnically a sign of an inferior race. Hence all 
proportions must to some extent be modified by considerations of 
race. 

A general formula has lately been advanced by M. Etienne 
RoUet, which seems to me, after comparing it with the measure- 
ments in Topinard, Schmidt, and others, the most convenient I 
have seen, and sufficiently accurate. The list of coefficients is 
stated as follows in the Bevue Scientiftque for August : — 



Femur. 


Tibia. 


Fibula. 


Humerus. 


Radius. 


Ulna. 


Min. 8.66 


4.58 


4.58 


5 06 


6.86 


6.41 


Max. 8.71 


4 61 


4.66 


5.22 


7.16 


6.66 



It is enough to multiply the length of the long bone naiBed 
by the coefficient given above, to obtain the height; and by takiag 
the average of a number of such measurements we reach a figure 
accurate enough for the height of either sex. I say accurate 
enough, because there is no use in being excessively precise oa 
this question. It is well knovni that there is quite a difference in 
our stature when we rise in the morning, and when we go to bed 
after a hard-day*s walk. 

The Birch-Tree as an Ethnic Landmark. 

In a late number of the GlabtiSt Dr. Krause of Kiel reviews the 
question of the origin of the Aryan nations as shown by the word 
for hirch. The terms for birch and willow are the only two tree- 
names which are common, or practically so, to all tongues of the 
Indo-Oermanic group. The ancestors of all must have come, 
therefore, from some locality where these trees were indigenous, 
and where they were of importance in the economics of the ances- 
tral horde. The birch meant is the Betula alba, or white birch* 
and its uses in primitive conditions are numerous and familiar, as 
are also those of willow twigs. 

All this is well known, and therefore not new. But the con- 
clusion which has been drawn from it in favor of the derivation 
o'f the Indo-Oermanic peoples from the habitat of the birch in the 
north of Europe is seen to be unsubstantiated, when we learn 
that the Betvla alba flourishes all through Siberia, from the high- 
lands of Afghanistan to Japan, and that two closely allied species, 
the aiMminata and tbe hhojpattra, are found in various parts 
of the Himalayas, and in the mountains of central Asia. In Iran 
and on tbe plains of Turkestan none of these trees occurs. It 
would seem, therefore, that this single verbal identity does not 
carry us far. 

To show how close the correspondences of the names of the 
tree are, I will quote some: English, birch; High German, birke; 
Hindustanee, bury; Sanscrit, hhurja ; Italian, bedojja; Latin, betula; 
Irish, beitke, etc. It is a marvel to see how through unnumbered 
generations and over so many thousands of miles the word has 
retained its physiognomy. 

Slavic Archaeology. 

Dr. Lubor Niederle is privat-docent in the branches of anthro> 
pology and pre-historic archaeology at the University of Prague. 
That city is quite decidedly Check or Slavic, and much of the in- 
struction is carried on in the Bohemian dialect of that tongue. 
In it, also, Dr. Niederle publishes his works, the last of which 
treats of pre-historic man in Europe with especial reference to 
the arcbseology of the Slavic countries. The title is *' Lidstvo v 
Dob6 Pr^historick^." It is to be hoped that of a portion of it he 
will prepare an abstract in French or German, as the. Bohemian 
is a dialect with which most scientists are not familiar. The im- 
portance of such an abstract is the greater because many Slavic 
observers, especially local archaeologists, hare in late years taken 
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to publishiDg their articles exclusively in journals in their own 
tongue, and it thus becomes very difficult to follow their re- 
searches. 

All who have interested themselves in proto-historic European 
ethnology are aware of the obscurity that reigns over the relation- 
ship of the early Slavonic tribes ; it is only one degree better thein 
the quite impenetrable fog surrounding the Celts. Their crani- 
ology is wholly conflicting; and to-day, if an anthropologist were 
to speak of **the Slavonic type," I should not have any idea 
whether he meant a blonde or a brunette, a long skull or a broad 
skull, a short or a lofty stature, narrow or wide eyes. The 
Slavonic languages, however, are permanent testimonies to a 
former linguistic unity. 



LETTERS TO THE EDITOR. 



^** CorregpondenU are requested to be cu brief cu poesible. The unrtter'i name 
ieinaU caee* required ae proof of good faith. 

On requeai in advance^ one hundred copies of the number containing hie 
eommunicatian wHl be furnished free to any correspondent, 

T%e editor will be glad to publish any queries consonant udth the character 
of the journal. 

A Gynandrout Flower^Head. 

A QTNANDBOns flower-head of the Iceland poppy is now in my 
possession. The ordinary seed-case is perfectly formed, includ- 
ing the stigmas. Round it are what should be the stamens ; but 
twenty or more of these are thickened gradually upwards from 




POPPT MOMSTROSITT. 

the base of the filament, ending in a golf-club-like head. On the 
filter side some of these have anthers more or lees completely de- 
veloped ; but in all the inner side is concave, containing' three to 
fifteen or more ovules attached round the edge. The sketch will 
assist in explaining this extraordinary botanical monstrosity. 

J. Edmund Clark. 

York, SncUnd. 

Is There a Sense of Direction? 

A RECENT article in Science by the facile pen of Dr. Hall on 
the '* Sense of Direction" concedes the absence of such a faculty 
in civilized man at least, and possibly also in the semi-civilized 
«s well ; but he believes beyond cavil that the lower animals do 
have this gift denied to man. 

That which appears to be a *^ sense of direction " in animals can, 
I believe, in every case be explained by the power of observation 
and memory, or by accident. 

Men and animals alike, under given circumstances, are com- 
pelled to both observe and remember, until the one becomes as 
easily and unconsciously done as the other, and, for all the pur- 
poses of this article, the memory to have existence must be estab- 
lished upon facts learned by observation. It is very well known 
that an unguided horse returning to familiar haunts will do so 
over the same route by which he left them, rather than in a direct 
line by sense of direction. The very few instances recorded of 
animals returning from incredible distances, over which they had 
been carried, can doubtless be explained by their having been able 
to observe the route travelled, or by accident, or by the fact of 
their being nnauthenticated nursery tales, with the possible ex- 
ception of the homing pigeon, birds of wonderful flight and sight, 
many of which never reach home, while the arrival of many 
More is unaccountably delayed. Their ability to return is, I be- 



lieve, no more fully explained than is the no less wonderful one 
of the wild water-fowls, which are taught to fly north in spring 
and south in autumn, or why they fly low one season and high 
the next, possibly in both instances determined by the character 
of the upper air-currents. 

The case, instanced by the doctor, of the Mexican sheep-herder's 
ability to minutely describe travellers who had passed days pre- 
viously might very aptly be used to illustrate the similarity of 
the mental processes necessary alike in man and animals in the 
matter of direction. The Mexican herder saw the travellers, to 
him an unusual sight, his mental perception, unoccupied by im- 
pressions other than those caused by these travellers, accurately 
photographed on his mind, as upon the sensitive plate of the 
camera, e^ery feature of the outfit. In the case of the man, he 
perceived as well as saw, and could again reproduce the picture, 
call it up 'for the inspection of the mind's eye at will; but in the 
case of the brute that which has been seen has passed beyond 
possibility of recall, except by the stimulus of the same impres- 
sions repeated, when the impression is recognized as familiar. 
This is brute memory, possible only as a result of having seen or 
felt, and capable of being reproduced only by the same external 
agencies, and their so-called ** sense of direction'* is rather the 
faculty of recognizing at sight as familiar that which has already 
been seen. 

If the sense of direction be inherent in animals, we would natu- 
rally inquire why it is not exhibited before they have reached 
mature age and been taught by experience, for it is a matter of 
common observation with those familiar with domestic animals 
that the stable-reared animal of whatever species is utterly lack- 
ing in anything bearing the faintest semblance to a sense of direc- 
tion; and it is a fact within the common knowledge of most 
farmers* boys that cats, foragers by instinct and practice, may be 
carried a very few miles in a sack and never return, and that the 
barn-yard cock will not return from a distance of one hundred rods, 
although mercilessly maltreated by his new associates, for his 
sense of direction is determined by sight only. 

All admit that many animals can and do return to their homes, 
but the explanation of their ability to do so need not be sought 
and developed by an intricate process of reasoning, if it is, as we 
believe, necessary that the animal first traverse the road before it 
can with certainty return. And in conclusion it is sufficient for 
me to say that, whatever instincts animals may have in this direc- 
tion, man has the same, with the additional faculty of reason. In 
both, observation and memory can be highly cultivated, in the 
animal by necessity alone, and in both by experience only. 

Pueblo, Colorado. H. WORK. 

Laboratory Teaching. 

A RECENT number of Science contained a note by Professor 
William P. Mason referring to a statement of mine concerning the 
early years of laboratory teaching in chemistry. I need not state 
that I had no intention of withholding credit from any of the 
pioneers in the development of scientific education, especially from 
such institutions as the Rensselaer Polytechnic Institute, which, as 
everyone knows, from the first has been in the foremost rank. I 
had in mind the course of laboratory instruction in general chem- 
istry which was established for the training of large classes at the 
Massachusetts Institute of Technology by Professors Eliot and 
Storer. This method of instruction, adapted to later advances in 
knowledge and to the needs of individual laboratories, is now in 
very general use in teaching elementary chemistry. 

Charles F. Mabert. 



Animal Phosphorescence. 

All sorts of theories have been advanced to explain generally 
the real use of these luminous emanations. Some have supposed 
that the light is intended as an effective aid to the night birds 
that feed upon this gorgeous fare. But that would certainly be a 
left-handed provision of nature, quite out of her usually kindly 
protection. Others, again, guess that the firefly's flash-light is a 
device to assist him in the search of his own prey. With none of 
these theories, however, is science fully satisfled, and in the 
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judgment of the most prudent naturalbta the real nee of the In- 
minositj of these insects is still utterly unknown. 

Can any of the readers of Science give me •* a gn>at light '* on 
the subject in dispute? Charles Niedunoeb. 

New Tork, 6 BMt Iftth St., Sept. 86. 
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An Account of the Principal Facts and Theories Relating to the 
Colors and Markings of Animals. By I<^ank B. Beddabd, 
M.A. New York, MacmiUan & Co. 8^. $3.50. 

There is significance in the number of recent works involving 
a discussion of questions of biological philosophy and a presenta- 
tion of fundamental principles to irtelligent non-scientific thinkers. 
Starting with Darwin's ** Origin of Species," a steadily, increasing 
volume of this kind of literature has been produced to supply an 
intellectual demand, in itself a grateful pr(X)f of the re-adjust- 
ment and betterment of the relations between scientists and other 
thinkers. 

Among these newly developed lines of thought, none is more 
interesting than the significance of coloration in the organic 
world; and none deals with a subject more intrinsically beautiful. 
The work under review is an attractive book on an attractive 
subject. The press- work is good, the type clean and sufficiently 
large. The four colored plates are a feature which will be much 
appreciated, while the wood-cuts are well selected and well ex- 
ecuted, with the exception of the illustration of the sloth, which 
is little short of execrable. 

The classification of colors according to their supposed purpose 
is much less intricate than that adopted by Poulton, and not very 
unlike that of Wallace. A compromise between Poulton and Bed- 
dard would have its advantages. Contrary to the promise of the 
author in the introductory chapter, he has used insects almost, if 
not quite, as much as Poulton in the presentation of his subject. 
The author says that his book <* contains nothintt novel," but we 



think that he is over modest in this, for his excellent series of ex- 
periments for the purpose of determining the palatability of vari- 
ous animals is both new and very much to the point. 

In the introductory chapter the origin of animal c<doration iff 
explained, and an indication of the anti-Darwinian trend of the 
work is furnished by a denial of the fact that coloration is alwaya 
in harmony with the mode of life of the animal, a question which 
might still be left sub judice. Albinism is considered an indi- 
vidual variation, although there is much to indicate that it is a 
physiological weakness or dermal disease. Although Mr. Beddard 
does not touch upon the transmission of acquired characters, per- 
haps thereby showing his wisdom, he is evidently intensely 
Lamarckian in his beliefs. A comparison between Wallaces 
** Darwinism " and Beddard's '* Coloration of Animals" would be 
instructive perhaps, but sorely perplexing to the general student, 
who cares more for ascertaining the truth tban bemg au fait- in 
theories. Natural selection is apotheosized by the former, while 
no author is more persistent in his attempts to minimize the effects 
of natural selection than the latter. Here again middle ground 
would seem more safe. 

Our author concludes that " the brilliant and varied coloration 
of deep-sea animals is totally devoid of meaning,*' a condnslon 
that will doubtless meet with considerable opposition. 

Chapter II., on coloration as affected by environment, is a thor- 
oughly Lamarckian chapter with many significant facts. The 
nature and quantity of food is held to materially affect coloration. 
Moisture deepens colors, while a dry climate lightens them. The 
white of Arctic animals, it is maintained, is due to environments 
although this proposition can hardly be said to be substantiated in 
a satisfactory nianner. 

In Chapter in., on protective coloration, this well-nrom but 
never tiresome subject is illustrated by a large number of exam* 
pies in much the usual way. The author is surprised at the small 
number of green animals frequenting trees. We are inclined to^ 
think the number much greater than he admits. For instance, a 
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▼ast maltitade of birds are green or olivaceous, at least dorsally. 
On the other hand, tree-frequenting animals, perhaps a majority 
of them, are better protected by a color-resemblance to bark than 
to leaves, and they are certainly so protected. The author com- 
bats here, as elsewhere, the exclusive or even general agency of 
natural selection. He confesses that ** at every step, in fact, in the 
study of animal coloration we are met with closed doors, %^hich 
can only be unlocked by keys furnished by an intimate chemical 
and physiological knowledge, such as we do not at present pos- 



In Chapter IV., on warning coloration, we find the most valu- 
able original feature of the work — the numerous experiments 
with the palatability of animals, especially insects generally sup- 
posed to illustrate warning coloration. These experiments, al- 
though fumisbiog somewhat contradictory evidence, are in the 
main a valuable confirmation of previous ideas. Dr. Eisig*8 
theory o^ warning colors is advocated. He thinks that *Uhe 
brilliant colors have caused the inedibility of the species, rather 
than that the inedibility has necessitated the production of bright 
colors as an advertisement," a somewhat startling if not revolu- 
tionary idea. 

Chapter V. is on protective mimicry. This ever-delightful 
theme is well handled, although we can hardly repress an in- 
stinctive shudder at the iconoclasm which seeks to tear down the 
exquisite structure so beautifully wrought by Bates, Wallace, 
Belt, and others, and we hope to be forgiven for expressing a 
perhaps unscientific but deep-seated aversion to this attempted 
destructive criticism of the conclusions of those whose kno«rledge 
was gained in the woods and fields rather than in the laboratory 
or dissecting-room. 

Chapter VI. treats of sexual selection; but lack of space forbids 
more than a mention of this chapter, except to enter a protest 
against the idea that birds do not possess an exalted assthetic sense. 
Here again the field-naturalist will be apt to agree with Poulton, 
who, after presenting a large array of facts, says: ** Such facts 



point toward the existence of a widespread assthetic sence in the 
higher animals.'* 

The book as a whole is a valuable contribution to the literature 
of an intensely interesting subject, and will doubtless be read 
with pleasure and profit by thousands who do not claim to be 
scientists. C. C. NumNO. 

State Univeraity, Iowa City, Iowa. 

Handbook of School Gymnastics of the Siuedish System. By Babqs 
Nils Posse. Boston, Lee & Shepard. 

The merit of the Swedish system consists in the effort to de^ 
velop in a scientific and systematic manner all the parts of the 
body. It is not an attempt to make a derrick of the human body 
by the excessive development of a few lifting muscles, nor doeft 
it aim at drills which make an attractive show by the simultaneous 
movements of identical parts of the body. It discards the old 
rhythmical and automatic movements as being of but little value. 
The fundamental principles and advice which form the introduc-^ 
tory portion of this little handbook give this definition: "The 
aim of educational gymnastics is to develop the body into a har- 
monious whole under the perfect control of the will. It is not to 
produce great bulk of muscle, but to cause that already present 
to respond readily to volition, to improve the functional activity 
of the body, and to counteract and correct tendencies to abnormal 
development, especially those resulting from < the artificial life of 
civilization.' . . . Movements are chosen for physical and 
physiological effects, local or general, so that only those exercises 
are used whose effects are needed, and those are excluded whose 
effects are doubtful or pernicious. " 

Attention in this country was first called to the Swedish gym- 
nastics by the introduction of the Swedish movement-cure. 
Though we derive this massage treatment from Sweden, the Japa- 
nese have practised a similar method for centuries, utilizing blind 
people as masseurs. 

This handbook will be of great assistance to those who have 
studied the system. 
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Sportsmen and ornithologists will be interested in 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly rcTised and brought down to 
date by Dr. J. A. AJlen. Dr. 8 H. Scudder has con- 
tributed the list of butterflies, and Prof. John 
Macoun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is Indebted to Dr. 
Franz Boas and others for several titles and impoi^ 
tant suggestions; and it is hoped that this feature of 
the book will recommend it to collectors of Ameri- 
cana. 

It is hoped that the volume will serve as a guide 
to the Labrador coast for the use of travellers, 
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THE SPEECH OF MONKEYS. 

By B. L. Qabnib. Small 8yo, with frontis- 

piece, doth, $1.00. 

Mr. Gamer^B articles, published in the leading 
periodicals and journals teaching upon this subject, 
hsTS been widely read and favorably commented 
upon by soientiflo men both here and abroad. The 
field he enters Is absotntely a new one and he has 
raoelTed such encouragement from scientific and 
literary sources that he has determined to pursue 
his researches in the heart of the tropics, the 
satire home of the great apes. 

■ay* IT. Hazeltlne, of tlie Ne^vr TorlL 
** •vBy') BBder tbe headlnc << Do IHonlLeys 
Telkf*' dewotes ower tbree eolvmns to 
aa ezhaBstlTe rertew of tbe book. 

From the New York SVmet.— **The arguments he 
(Mr. Ctemer) uses are by no means wanting in 
force. The processes he employs are scientific ones. 
• . . In a biological sense we see no reason 
why Mr. CkuiieT*s arguments are not sound and In 
socordanoe with the best science of the day.'^ 

From the BoatonAdvertieer.—** The general 8ub> 
Jeet Is of e3U)eedlng interest.*' 

From tfce New York World.—*" Nerer before has 
awn been so daringly Inquisltlf e, so boldly adTcn- 
turons.** 

From the Brooklyn Citizen.— ** The book is a ralu- 
sUe contribution to science and will be read by all 
with iaoreaaing Interest to the end." 
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V For eale by cUl booksellen, or mailed, poetpaid, 
on receipt of price by the publishers. 

CHARLES L WEBSTER & CO., 
67 FIFTH AVENUE, 

NKW TOBK CITY. 



GOAL MIMING. 

A text-book for the use of Colliery Man- 
agers and others. By Herbert W. Hughes, 
associate of the Koval School of Mines, etc. 
With numerous illustrations. 8yo, cloth, 
$6.00. 

PHOTOGRAPHY : 

Its H18TOBY, Pboosssbs, Apparatus and 
Matbbials. Comprising Working Details 
of all the more Important Methods. By 
A. Brothers, F.R.A.S. With plates by 
many of the processes described, and illus- 
trations in the text. 8yo, cloth, $5.00. 

THE TRIUMPHS OF STEAM. 

A New Edition, revised and partly re- 
written. By Henry Frith, author of ' * Tri- 
umphs of Modem Engineering." With 
many illustrations by John Gilbert and 
other artists. One volume, 16mo, cloth, 
$1.26. 

This volume contains the earjy history and prog- 
ress of steam, its application to manufactures and 
navlsation ; also sketches of the lives of Watt, 
Stephenson and others, the story of whose inven- 
tions is so fall of interest. 

A SHORT COURSE ON ZOOLOGY. 

Designed for High Schools and Academies. 
By C. De Montmahon and H. Beauregard. 
Profusely illustrated. Translated and 
adapted for American schools by Wm. H. 
Greene, M.D. t2mo, cloth, 75 cents. 



OTHER NEW BUBLICATION8. 

WHERE ART BEGINS. 

By Hume Nisbet, author of ' * Lessons in 
Art," etc. With twenty-seven illustra- 
tions. Large 12mo, cloth, $2.50. 

This Is certainly a most entertaining and Instruc- 
tive Tolume. It is the work of an accomplished 
painter and the outcome of long years of study and 
practice. Mr. Nisbet possesses such an enviable 
faculty of clear and attractive exposition that the 
volume is sure to make its own welcome. 

REGENT RAMBLES. 

Ob, In Touch with Nature. By Charles 
C. Abbott, M.D., author of '* Outings at 
Odd Times,'* etc. Containing nineteen 
illustrations. t2mo, cloth, $2.00. 



9or sale by all Booksellers, or will be sent by the 
Publishers, free of expense, on receipt of the price. 

J. B. Lippincott Company, 

715 and 717 Market St., Philadelphia. 



HongbtOD, Wk & Go. 

Two Important Colukbus Books. 
Christopher Columbus. 

By Justin Winsor, Editor of ** The Narra- 
tive and Critical History of America.*' 
With portraits and maps. Fourth Edition, 
8vo, $4.00. 

" Dr. Winsor's work embodies the latest and 
most authoritative conclusions on the subject 
which the best Buropean and American research 
and scholarship have reached.'^— Db. W. F. Poolb. 

The Discovery of America. 

By John Fiske. With a steel Portrait of 

Mr. Fiske, many maps, fac-similes, etc. 

Bentfnih Thoytsand. 2 vols., orown 8yo, $4. 

" The work i« full of Taluable information, much 
of which is friMh, and all of which is freanly ex- 
pressed, upon a theme of surpassing charm and Im- 
portance.^^— 2Veio York TivMs. 

" In wealth of maps, diagrams, explanatory notes, 
references to authorities, thorough literary equip- 
ment and charm of style, this book is worthy of the 
author's great fame.'^-T^ Critic, N. Y. 

Other Historical Books by Kr. Fiske. 
The American Revolution. 

With Plans of Battles, and a new steel 
Portrait of Washington. Fifth EdUion. 
2 vols., crown 8vo, gilt top, ^.00. 

T/ie Critical Period of Ameri- 
can History, 1 783-1 789. 

With a colored map. Tenth Edition. 
Crown 8vo, gilt top, $2.00. 

The War of Independence. 

In Riverside Library for Young PeopHe. 
Maps. Fifth Edition, 75 cents. 

The Beginnings of New England 

Sixth Edition. Crown 8vo, gilt top, $2.00. 

Autumn. 

Selections from the Journals of H. D. 

Thoreau. Edited by H. G. O. Blake. 

12mo, gilt top, $1.50. 

A book of nice obserration and varied interest, 
like preriouB ▼olumes made up of extracts from 
Thoreau's Journals on Spring, Summer and Winter. 

The Foot-Path Way. 

By Bradford Torrey, author of ** Birds in 

the Bush," and ''A Rambler's Lease." 

$1.25. 

A delightful out-door book, written with admira- 
ble literary skill and humor. Some of its chapters 
describe June In Pranconia, December Out-of- 
Doors, Five Days on Mount Mansfield, A Widow and 
Twins, A Great Blue Heron, Flowers and Folks. 

A Rambler's Lease, f x.as. 

Birds in tbe %iish. f 1.35. 

** One of the most channln^ natural of the 
writers on open-air subjects.*^— iV American^ Phil- 
adelphia. 

Olive Thorne Miller. 

Bird Ways. $1.25. 

In Nesting Time. $1.25. 

Little Brothers of the Air. f z.35. 

" Mr. Torrey and Olive Thome MUler have fairly 
made, each in a different way, a title to a handsome 
estate in the domain once ruled by Thoreau.^*— T^ 
Independent^ New York. 

Sold by booksellers. Sent postpaid, by 

HOUGHTOH, UFFUR i CO., BOSTOM, 

11 East 17th Street, New York. 
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